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This study made a comparison between anthropometric 
body measurements of Caucasian and Oriental females for the 
purpose of establishing a sizing range for apparel. 
Anthropometric measurements were compared using a 
selected sample of 100 Oriental women and 970 Caucasian 
women. The Oriental data were collected during the spring, 
1981, in Japan, while the Caucasian data were collected from 
November 1976 to February, 1977, in the United States by 
the Quartermaster Corps of the United States Army. 
Significant differences were found between the Oriental 
female and the Caucasian female body measurements on 32 
variables of height-related measurements, surface measure­
ments, and circumferences. The Caucasian measurements were 
significantly larger than the Oriental measurements at the 
.001 level, except for the head, neck, wrist, and hand cir­
cumferences which were significantly smaller. The standard 
deviations indicated greater variations for the Caucasians 
than for the Orientals in all three categories of measure­
ment. The greatest amount of variability was noted in the 
height-related measurements. 
This comparison between Oriental women and Caucasian 
women's body measurements addressed an important research 
consideration in anthropometric sizing development and body 
variations by ethnic group. Such information is important 
to manufacturers who produce garments for export or who 
import garments made by Oriental sizing systems. 
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CHAPTER I 
INTRODUCTION 
In the 20th century, patterns have been developed for 
the manufacture of clothing and personal equipment on a large 
scale. Apparel patterns vary among nations and populations, 
due to variations in bone structure as well as cultural dif­
ferences. For this reason, the design of clothing requires 
a knowledge of the human body and its dimensions. 
Apparel patterns are based on scientific measurements. 
The measurement process, involving the multiple interrelation­
ships of the body's dimensions, is difficult, and conse­
quently, the data base for anthropometric measurements is 
very limited. Therefore, it is suggested that studies based 
on accurate measurements of a population sampled by race and 
geographical location would facilitate pattern making for 
apparel. 
The measurements used have grown up in the industry, 
apparently chiefly by trial and error, based on measurements 
taken on a few women by various inaccurate procedures. To 
be satisfactory, garment and pattern sizing must be based on 
a practical and logical classification of body types. The 
chief problem in setting up a satisfactory set of body 
measurements for garment and pattern sizing is one of 
selecting the combination of measurements that in most 
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clothing is related to the other dimensions of a woman's 
body. The formulation of a standard system of garment and 
pattern sizes so designed that better-fitting clothes can be 
made for women frequently involves three steps: (a) construc­
tion of a standard set of forms or mannequins sized to repre­
sent the body measurements of women: (b) determination of 
necessary garment tolerances to allow for underclothing, 
comfort, and style, so as to translate the measurements of 
the mannequins into dimensions for finished garments: and 
(c) establishment of a standard measuring procedure -and 
method of designating the standard sizes so that each woman 
can be identified with the mannequin resembling her. 
A standard set of body measurements for sizing garments 
and patterns should be flexible in that it must include the 
largest number of sizes that the specialty manufacturer needs 
and yet be such that, by eliminating the least frequent and 
the in-between sizes, it can be reduced in successive stages 
to the smallest number which the mass-production manufacturer 
wishes to use. System in the choice and arrangement of sizes 
is also necessary if women are to be easily identified with 
the size fitting them best. 
In this research, differences in body configurations 
of selected samples of Oriental and American women were 
observed and compared, in order to identify the most impor­
tant body measurements for apparel sizing systems, and to 
investigate possible pattern-making processes based on the 
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data collected. Another objective was to use the Oriental 
measurements to develop a waist sloper and pattern, a sleeve 
sloper and pattern, and a skirt sloper and pattern. 
Anthropometric measurements were compared using a 
selected sample of 100 Oriental women and 970 Caucasian 
U.S. Army women. 
One hundred Oriental females, aged 19-24, who were 
students in a college pattern-making class in Tokyo, Japan, 
were selected as a convenience sample in the spring of 1981. 
Data were collected by the author. The Caucasian data were 
collected from November 1976 to February 19 77 at four U.S. 
Army installations by the Quartermaster Corps of the United 
States Army. 
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CHAPTER II 
REVIEW OF LITERATURE 
History of Anthropometry 
Anthropometric data on military personnel in the United 
States have been collected for at least 100 years. Indeed, 
some data on the body sizes of soldiers in the Civil War 
are available. Large quantities of anthropometric data were 
collected during and after World War I, and an extensive 
anthropometric survey was conducted by the U.S. Army in 1946 
at the conclusion of World War II. 
In 1919 at the time of demobilization, 18 additional 
anthropometric measurements were obtained on approximately 
100,000 troops under the direction of qualified anthropol­
ogists. A detailed statistical analysis of the findings by 
state, region, and national origin was prepared for the U.S. 
Army in 1921. This demonstrated that measurements by racial 
or national origins were symmetrically distributed, with the 
means ranging from a high of 173.4 cm. for mountain whites to 
a low of 169.3 cm. for French Canadians and an overall mean 
of 171.4 cm. (Origins of the Study of Human Growth, 1980). 
In addition to findings on Army recruits since the 
Civil War, Hrdlicka (1922) found, from a tabulation of pub­
lished studies and sources by personal communication, a 
slight increase in height for American college students, 
especially women, from the late 19th century to 1920. 
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Anthropometric body-size information in the form of 
anthropometric data have been utilized in military research 
and development programs. Knowledge of body size and pro­
portions is essential for the design, sizing, and tariffing 
of military clothing and personal equipment. Of even greater 
importance is the fact that anthropometric data are required 
as a basic input in the human engineering of military equip­
ment systems. 
Army women have been measured twice, in 1946 and 1977; 
Army men have been measured three times, in 1946, 1966, and 
1977; and Army aviators have been measured three times, in 
1959, 1967, and 1970. This considerable amount of anthro­
pometric data accumulated on the U.S. Army population have 
been published in a large number of technical reports. How­
ever, comparisons of data in order to examine differences or 
trends in body size are difficult when it becomes necessary 
to refer to several separate sources of information. 
The anthropometric data provide information on the 
body size of Army personnel during the period between 1946 
and 1977. Comparisons of body size between army men of 
1946 and 1966, between Army male basic trainees of 1966 
and 1977, and between Army men of 1966 and Army women of 1977 
can be made. A comparison of anthropometric data on Army 
men and women does indicate, for example, that the differ­
ences in body size and populations between men and women 
deserve serious consideration in the design and sizing of 
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Army clothing and equipment intended for use by both men and 
women. Comparison of anthropometric data revealed that Army 
women measured in 1977 were about one year older on the aver­
age than the 1966 Army men. On the average, the 1966 Army 
men were 12.26 kg heavier and 11.56 cm. taller than the 1977 
Army women. Crotch height was 7.57 cm. higher for men, and 
sitting height was 5.61 cm. greater for men on the average 
than for women. On the average, chest circumference for men 
was 5.56 cm. larger than bust circumference for women, while 
waist circumference was 9.28 cm. larger for men than for 
women. However, in hip circumference the women were 1.31 cm. 
larger than men on the average. The differences in propor­
tions between men and women also are shown in the stature 
ratios. The relatively smaller waists and larger hips in 
women in proportion to stature are indicated by the stature 
ratios of 46% for men and 44% for women in waist circumfer­
ence, but 54% for men and 59% for women in hip circumferences. 
These differences in body size between men and women are crit­
ical in "the design and human engineering of equipment and 
materiel intended for use and operation by both men and 
women in the Army. In 1946, 65 anthropometric measurements 
were taken of 5,216 Women's Army Corps (WAC) officers and 
enlisted women and 3,648 Army nurses (White, 1978). 
Another anthropometric survey of U.S. Army women was 
conducted between November, 1976, and February, 1977, with 
women measured at Fort Sam Houston, Texas; Fort McClellan, 
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Alabama7  Walter Reed Medical Center, Washington, D.C. 7  and 
Fort Jackson, South Carolina. Anthropometric data for 
69 variables (body measurements) were obtained on a sample 
of 1,330 women, including 116 officers, 228 Army nurses, 
and 986 enlisted women. The racial breakdown was 970 white, 
298 black, 25 Oriental, and 37 unknown. 
The technique for anthropometric measurements of 
Oriental women included drawings and descriptions of each 
measurement and written descriptions and illustrations of 
landmarks used in the measuring. A glossary of anatomical 
and anthropometric terms was prepared prior to the conduct 
of the survey. The descriptions of measurements made on the 
side of the body do not, as a rule, state on which side the 
measurement is to be made since the technique is the same 
whether the measurement is made on the left or the right. 
But in this case, anthropometric measurements of Orientals 
were made on the right side such as shoulder height, ilio-
spinale anterius height, armscye breadth, armscye circum­
ference, biceps circumference, elbow circumference, wrist 
circumference, upper thigh circumference, hand circumference, 
and foot length. After all the landmarks had been placed on 
the body, 47 measurements were taken. 
History of Patterns 
Primitive people did not require patterns for their 
garments. They wrapped or tied bits of fabric, fur, leather, 
leaves, or feathers around their bodies without thought of 
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changing styles or fashions. As clothing and fabrics became 
more sophisticated, the traditional forms were still fol­
lowed. The finely woven cloth was not mutilated by being 
cut into garments that would conform to the shape of the 
human body. By the time of Louis XIV of France (17th century) 
(Professional Pattern-Making Designers of Women's Wear, 
1916), weaving had become a commercial enterprise. Havina 
control of the industrial looms, the king proceeded to make 
clothing changes an important part of life, and fashion as 
we know it today was introduced. 
The period of the Industrial Revolution, mid 18th to 
mid 19th centuries, found fabric and trimmings so easily 
produced that they were no longer valued as they had been 
when they were hand loomed. The sewing machine was invented 
in 1846, but for many years the only clothing produced on it 
was work garments. Fashionable clothing was still produced 
by hand. Then, in 1863 Ebenezer Butterick (Professional 
Pattern-Making Designers of Women's Wear, 1916) introduced 
the first pattern for home sewing, and others soon followed 
his lead. A surge of European immigration to the United 
States in the 1890's brought many skilled craftsmen who 
introduced the ready-made garment and the "coat and suit" 
industry marked the beginnings of mass-produced clothing. 
New methods of producing garments had to be found. Stan­
dardization of sizes by the United States government brought 
about pattern-making as we know it today. In order to produce 
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garments commercially in large quantities, a carefully made 
pattern is necessary for each of the component parts of the 
finished product. The pieces must not only fit together 
but the completed garment must fit the wearer who buys it. 
Pattern-making Problems 
The human body remains relatively consistent in its 
dimensions. However, the concept of fit and the reshaping of 
the body to current trends change with the cycles of fashion. 
Any system of flat pattern drafting depends upon the accuracy 
with which measurements are taken and the accuracy with 
which they are translated to the pattern. Designers and 
pattern-makers should have a good tape measure marked in 
centimeters for taking measurements from the body. 
The sloper—also known within the apparel industry as 
a foundation, master, block, or basic pattern—is the device 
from which other patterns and designs may be developed. The 
principles for developing slopers are not affected by the 
differences found in measurements. All slopers should be 
checked for accuracy, fit, and balanced seam lines. In fact, 
every step in the fundamentals of drafting patterns for the 
feminine figure must be clearly and fully explained in detail. 
Each piece of every pattern must be carefully checked 
against the piece to -which it will be sewn: the body's front 
must fit to the body's back: the collar must fit into the 
neckline; the sleeve must fit into the armscye for the cor­
rect placement of the darts, seams, roll of the collar, 
10 
drape of the sleeve, and hang of the skirt. Then it should 
be tried on a sitting and general movement. Only when the 
garment has passed all these tests can rhe pattern be con­
sidered perfect. 
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CHAPTER III 
METHODOLOGY 
The purpose of the study is to make a comparison 
between the anthropometric measurements of Caucasian females 
and Oriental females, and to establish a sizing range for 
sizing systems for apparel production. 
Procedure 
Anthropometric measurements were compared using average 
measurements of 100 Oriental women and 970 Caucasian women. 
The Caucasian data were collected between November 1976 and 
February 1977 at four U.S. Army installations. For the 
Oriental women's data, 100 Oriental female college students 
in a pattern-making class, ages 19-24, were selected as a 
convenience sample in Tokyo, Japan, in the spring of 1981. 
Students were measured in class for height-related 
measurements, breadth and depth measurements, surface measure­
ments, and circumferences. All subjects wore brassieres and 
panties and were positioned on the platform of the anthro-
pometer? no shoes or slippers were worn. As the first step 
in the measuring procedure, certain marks were placed with a 
skin pencil on the body of the subject. 
The neck base was determined by cervical, lateral neck 
root point, and suprasternale points. 
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The armscye was marked by the acromion (shoulder point), 
the armscye anterior and posterior, and underarm midpoint. 
The body measurements were marked by the thelion 
(bust-point), waist level, olecranon (rediale), iliospinale 
anterius (iliac crest), patella (tibial), and lateral malle­
olus (see Appendix A, Landmark). The procedures described 
here are for the right side of the body only. 
Regarding the actual measurement techniques, some obser­
vations should notnoted. For example, the American women 
were measured on kneecap height. Tibial height was taken for 
the Oriental women's body measurements. Though measured in 
the same knee area, the kneecap height is different from 
tibial height by approximately 4 cm. The mean kneecap height 
of American women is 47.68 cm., and the mean tibial height of 
the Oriental women is 39.20 cm. The 8.48 cm. difference is 
due to different measurement techniques. These kinds of 
artifact differences must be recognized, and corrections 
must be made. Moreover, it is important to identify exactly 
which place is to be measured. The following differences 
should be noted in the measuring procedure: 
Measurements Caucasians Orientals 
Knee cap height Kneecap height Tibial height 
Sleeve length Sleeve outseam with Sleeve outseam 
straight arm with curved arm 
Biceps circumference Flexed Relaxed 
Elbow circumference Flexed Relaxed 
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Measurements were classified according to the measuring 
instrument used. An anthropometer was used to obtain height-
related measurements. Breadth and depth measurements were 
taken with a beam caliper, while a tape measure made all the 
surface and circumference measurements. Figures illustrate 
each of the measurement processes which are grouped as fol­
lows : first, the subjects, wearing panties and brassieres, 
were weighed on spring scales. Weight was recorded to the 
nearest kilogram. Next, the investigator positioned the 
subjects and made all of the measurements. 
Height-related Measurements (Anthropometer) 
Stature: measurement from floor to top of the head 
(Figure 1) 
Cervical Height: measurement from floor to cervical 
(Figure 2) 
Shoulder (Acromiale) Height, right: measurement from 
floor to acromion (Acromiale) of the right 
(Figure 3) 
Axilla Height, right: measurement from floor to arm-
scye (armpit) of the right (Figure 4) 
Suprasternale Height: measurement from floor to supra­
sternal (Figure 5) 
Bustpoint Height: measurement from floor to tip of the 
bustpoint (Figure 6) 
Waist Height: measurement from floor to wait line 
(Figure 7) 
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Iliospinale Anterius Height, right: measurement from 
floor to iliospinale anterius of the right 
(Figure 8) 
Crotch Height: measurement from floor to midpoint of 
crotch (Figure 9) 
Tibial Height, right: measurement from floor to tibial 
of the right (Figure 10) 
Breadth and Depth Measurements (Beam Caliper) 
Neck-Base Breadth: measurement from the left to the 
right in neck-base breadth (Figure 11) 
Neck-Base Depth (Back to Front neck): measurement from 
the back to the front in neck-base depth (Figure 12) 
Biacromial Breadth: measurement the back shoulder 
between the acromion (Figure 13) 
Bust Breadth: measurement left-right breadth at bust 
line (Figure 14) 
Waist Breadth: measurement left-right breadth at waist 
line (Figure 15) 
Hip Breadth: measurement left-right breadth at hip 
line (Figure 16) 
Armscve Breadth, right: measurement the back and front 
breadth in right armscye (Figure 17) 
Nipples Breadth: measurement distance of the nipples 
breadth of left-right (Figure 18) 
Bust Depth: measurement the depth in bust line 
(Figure 19) 
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Waist Depth: measurement the depth in waist line 
(Figure.20) 
Hjp Depth: measurement the depth in hip line (Fig­
ure 21) 
Surface Measurement (Tape measure) 
Waist Back Length: measurement from cervical to the 
waist (Figure 22) 
Overal1 Lenath: measurement from cervical through the 
waist to floor (Figure 23) 
Depth of Armscve: measurement from cervical to armscye 
(Bicep) (Figure 24) 
Shoulder to Waist Line, back: measurement from shoulder 
to waist line (Figure 25) 
Shoulder to Waist Line, front: measurement from shoulder 
to waist line (Figure 26) 
Waist Front Length: measurement from suprasternale to 
waist line (Figure 27) 
Acromion to Elbow: measurement from acromion to elbow 
(Figure 28) 
Sleeve Length: measurement from acromion to wrist 
(Figure 29) 
Cross Shoulder Length, back: measurement from the left 
acromion to the right acromion (Figure 30) 
Shoulder Length, right: measurement from neck-shoulder 
junction to acromion (Figure 31) 
Interseve Back: measurement from the back between 
points midway between the posterior edges of arm­
pits (Figure 32) 
Interscve Front: measurement the front between points 
midway between the anterior edges of armpits 
(Figure 33) 
Crotch Length, back and front: measurement front the 
waist directly above buttock protrusion, over the 
protrusion, and through the crotch to waist line 
(Figure 34) 
Circumference (Tape measure) 
Bust Circumference: measurement the trunk measured 
the tape passing over the bra points (Figure 35) 
Waist Circumference: measurement at natural waist line 
(Figure 36) 
Hip Circumference: measurement at the hip line of the 
maximum posterior protrusion of the buttocks 
(Figure 37) 
Neck Circumference: measurement the base of the neck 
line (Figure 38) 
Armscve Circumference, right: measurement the circum­
ference of the armscye, a tape passing through the 
axilla and over the right acromion (Figure 39) 
Biceps Circumference, right: measurement the arm 
maximal protrusion of the biceps (Figure 40) 
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Elbow Circumference. right: measurement the circum- . 
ference of the elbow line (Figure 41) 
Wrist Circumference, right: measurement the circum­
ference of the wrist at stylion line (Figure 42) 
Upper Thigh Circumference, right: measurement the cir­
cumference of the thigh on the gluteal furrow 
(Figure 43) 
Crotch Depth: measurement the vertical distance from 
the sitting surface to the waist line (Figure 44) 
Head Circumference: measurement the circumference of 
the head (Figure 45) 
Hand Circumference, right: measurement around the 
metacarpal-phalangeal joints of the hand (Figure 46) 
Foot Length, right: measurement from heel level to the 
point of medial protuberance of the foot (Figure 47) 
Figures 
Height-related Measurement (Figures 1-10) 
Figure 1 
Stature: 
Instrument; Anthropometer 
Procedure: With an anthropometer, 
measure from floor to top of 
the head. 
Position of Subject; Subject stands 
erect, looking straight ahead, with 
heels together, and head level, and 
weight distributed equally on both 
feet. 
Figure 2 
Cervical Height: 
Instrument: Anthropometer 
Procedure; With an anthropometer, 
measure from floor to cervical. 
Position of Subject; Subject stands 
erect, looking straight ahead, with 
heels together and head level. 
Figure 3 
Shoulder(Acromiale)Height, righti 
Instrument: Anthropometer 
Procedure: With an anthropometer, 
measure from floor to acromion 
of the right. 
Position of Subject; Subject stands 
erect, looking straight ahead, with 
heels together. 
Figure 4 
Axilla Height, right; -
Instruments Anthropometer 
Procedure; With an anthropometer, 
measure from floor to armscye 
(armpit) of the right. 
Position of Subject; Subject stands 
erect, looking straight ahead, with 
heels together. 
Figure 5 
Suprasternale Height: 
Instrument: Anthropometer 
Procedure; With an anthropometer, 
measure from floor to supraster­
nale . 
Position of Subject; Subject stands erect, 
looking straight ahead, with heels 
together. 
Figure 6 
Bustpoint Height» 
Instrument: Anthropometer 
Procedure: With an anthropometer, 
measure from floor to tip of 
the "bustpoint. 
Position of Subjects Subject stands erect, 
looking straight ahead, with heels 
together. 
Figure 7 
Waist Height; 
Instrumentt Anthropometer 
Procedure: With an anthropometer, 
measure from floor to waist line. 
Position of Subject; Subject stands 
erect, looking straight ahead, 
with heels together. 
Figure 8 
Iliospinale Anterius Height: 
Instrument: Anthropometer 
Procedure: With an anthropometer, 
measure from floor to iliospinale 
anterius of the right. 
Position of Sub.ject: Subject stands 
erect, looking straight ahead, 
with heels together. 
Figure 9 
Crotch Height: 
Instrument: Anthropometer 
Procedure: With an anthropometer, 
measure from floor to midpoint 
of crotch. 
Position of Subject: Subject stands erect 
looking straight ahead, with her feet 
initially apart and then brought 
together after the anthropometer 
is in place. 
i 
Figure 10 
Tibial Height, right: 
Instrumentt Anthropometer 
Procedure: With an anthropometer, 
measure from floor to tibial of 
the right. 
Position of Subject: Subject stands 
erect, with heels together. 
Breadth and Depth Measurements (Figure 11-
Figure 11 
Neck-Base Breadth: 
Instrument: Beam caliper 
Procedure: With a beam caliper, 
measure from the left to the 
right in neck-base breadth. 
Position of Sub.ject; Subject stands 
erect,-looking straight ahead, 
with heels together. 
Figure 12 
Neck-Base Depth(Back to front 
neck): 
Instrument: Beam caliper 
Procedure: With a beam caliper, 
measure from the back to the 
front in neck-base depth. 
Position of Sub.ject: Subject stands erect, 
looking straight ahead, with heels 
together. 
Figure 13 
Biacromial Breadth: 
Instrument: Beam caliper 
Procedure: With a beam caliper, 
measure the back shoulder 
between the acromion. 
Position of Subject: Subject stands 
erect, looking staight ahead, 
with heels together. 
Figure 14 
Chest Breadth: 
Instrument: Beam caliper 
Procedure; With a beam caliper, 
measure left-right breadth 
at bust line. 
Position of Subject: Subject stands 
erect, looking straight ahead, with 
heels together and her arms initially 
raised and then lowered after the 
beam caliper is in place. 
Figure 15 
Waist Breadth: 
Instrumentt Beam caliper 
Procedure: With a beam caliper, 
measure left-right breadth 
at waist line. 
Position of Subjects Subject stands 
erect, looking straight ahead, 
with heels together. 
Figure 16 
Hip Breadth: 
Instrument; Beam caliper 
Procedure: With a beam caliper, 
Measure left-right breadth 
at hip line. 
Position of Subjects Subject stands 
erect, looking straight ahead, 
with heels together. 
Figure 17 
Armscye Breadth, righti 
Instrumenti Beam caliper 
Procedure: With a beam caliper, 
measure the back and front 
breadth in right armscye. 
Position of Subject; Subject stands erect, 
with heels together, and her arms in­
itially raised and then lowered after 
the beam caliper is in place. 
Figure 18 
Nipples Breadtht 
Instrument: Beam caliper 
Procedure: With a beam caliper, 
measure distance of the nipples 
breadth of left-right. 
Position of Subject; Subject stands 
erect, with heels together. 
Figure 19 
Bust Depth: 
Instrument: Beam caliper 
Procedurei With a beam caliper, 
measure the depth in bust line. 
Position of Subject: Subject stands 
erect, looking straight ahead, 
heels together, with her arms 
initially raised and then lowered 
after the beam caliper is in place 
under the right arm. 
Figure 20 
Waist Depth: , 
Instrument: Beam caliper 
Procedure: With a beam caliper, 
measure the depth in waist line. 
Position of Subject: Subject stands 
erect, looking straight ahead, 
with heels together. 
Figure 21 
Hip Breadth: 
Instrument: Beam caliper 
Procedure: With a beam caliper, 
measure the depth in hip line. 
Position of Subjects Subject stands 
erect, looking straight ahead, 
with heels together. 
Surface Measurement (Figures 22-34) 
Figure 22 
Waist Back Length: 
Instrument: Measuring tape 
Procedure: With a measuring tape, 
measure from cervical point to 
the waist. 
Position of Subject: Subject stands 
erect, looking straight ahead. 
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Figure 2 3 
Overall Length: 
Instrument: Measuring tape 
Procedure: With a measuring tape, 
measure from cervical through 
the waist to floor. 
Position of Sub.ject: Subject stands 
erect, looking straight ahead. 
Figure 24 
Depth of Armscye: 
Instrument: Measuring tape 
Procedure: With a measuring tape, 
measure from cervical to armscye 
(bicep). 
Position of Sub.ject: Subject stands 
erect, looking straight ahead. 
Figure 25 
Shoulder to Waist Length, back: 
Instrument: Measuring tape 
Procedure: With a measuring tape, 
measure from shoulder to waist 
line. 
Position of Subject: Subject stands 
erect, looking straight ahead. 
Figure 26 
Shoulder to Waist Length, 
front: 
Instrument: Measuring tape 
Procedure: With a measuring tape, 
measure from shoulder to waist 
line. 
Position of Sub.iect: Subject stands 
erect, looking straight ahead. 
Figure 2 7 
Waist Front Length? 
Instrument: Measuring tape 
Procedure: With a measuring tape, 
measure from suprasternale to 
waist line. 
Position of Subject; Subject stands 
erect, looking staight ahead. 
Figure 28 
Acromion to Elbow: 
Instrument: Measuring tape 
Procedure: With .a measuring tape, 
measure from acromion to elbow. 
Position of Subject: Subject stands 
erect, looking straight ahead.. 
Figure 29 
Sleeve Lengtht 
Instruments Measuring tape 
Procedure: With a measuring tape, 
measure from acromion to wrist. 
Position of Subject; Subject stands 
erect, with her arms curved at 
the elbow. 
Figure 30 
Cross Shoulder Length, back: 
Instrument: Measuring tape 
Procedure: With a measuring tape, 
measure from the left acromion 
to the right acromion. 
Position of Subject: Subject stands 
ahead, with head level. 
Figure 31 
Shoulder Length, right: 
Instruments Measuring tape 
Procedure: With a measuring tape, 
measure from neck-shoulder 
junction to acromion. 
Position of Subjects Subject stands 
erect, looking straight ahead. 
Figure 32 
Interscye Back; 
Instrument: Measuring tape 
Procedure: With a.measuring tape, 
measure from back between points 
midway between the posterior edges 
of armpits. 
Position of Sub.ject: Subject stands 
erect, looking straight ahead, and 
arms at her side. 
Figure 33 
Interscye Front: 
Instrumrnt: Measuring tape 
Procedure: With a measuring tape, 
measure the front between points 
midway between the anterior edges 
of armpits. 
Position of Subject: Subject stands 
erect, looking straight ahead, 
and arms at her side. 
Figure 34 
Crotch Length, back and front: 
Instrument: Measuring tape 
Procedure: With a measuring tape, 
measure from the waist directly 
above buttock protrusion, over 
the protrusion, and through the 
crotch to waist line. 
Position of Subject: Subject stands 
erect, with heels together, and 
weight distributed equally on 
both feet. 
Cicumference (Figure 35-47) 
Figure 35 
Bust Circumferencei 
Instrument{ Measuring tape 
Procedure: With a measuring tape, 
measure the trunk with 
the tape passing over the bra 
points. 
Position of Subject; Subject stands 
erect, looking straight ahead, with 
heels together, and her arms initially 
raised and then lowered after the tape 
is in place. 
Figure 36 
Waist Circumference: 
Instrument: Measuring tape 
Procedure: With a measuring tape, 
measure at natural waist line. 
Position of Subject: Subject stands 
erect, looking straight ahead, 
with heels together. 
Figure 37 
Hip Circumference: 
Instrument* Measuring tape 
Procedures With a measuring tape, 
measure at the hip line of the 
maximum posterior protrusion 
of the buttocks. 
Position of Subject; Subject stands 
erect, looking straight ahead, 
with heels together. 
Figure 38 
Neck Circumference} 
Instrument: Measuring tape 
Procedure; With a measuring tape, 
measure the base of the neck 
line. 
Position of Subjects Subject stands 
erect, with head, looking straight 
ahead. 
Figure 39 
Armscye Circumference: 
Instrument: Measuring tape 
Procedure: With a measuring tape, 
measure the circumference of 
the armscye, a tape passing 
through the axilla and over 
the right acromion. 
Position of Subject: Subject stands 
with shoulder relaxed with her 
right arm initially raised and then 
lowered after the tape is in place. 
Figure 40 
Biceps Circumferences 
Instrument: Measuring tape 
Procedure: With a measuring tape, 
measure the arm maximal pro­
trusion of the biceps. 
Position of Sub.ject: Subject stands 
erect, with her right arm held 
slightly away from the body(relaxed). 
Figure 41 
Elbow Circumference: 
Instrumentt Measuring tape 
Procedure: With a measuring tape, 
measure the circumference of 
the elbow line. 
Position of Subject; Subject stands 
erect, with her right arm held 
slightly away from the body(relaxed) 
Figure 42 
Wrist Circumferencet -
Instrument: Measuring tape 
Procedure: With a measuring tape, 
measure the circumference of the 
wrist at stylion line. 
Position of Subject: Subject stands 
erect, with her right arm held 
slightly away from the body (relaxed) 
Figure 43 
Upper Thigh, Circumference, right: 
Instrumentt Measuring tape 
Procedure: With a measuring tape, 
measure the circumference of the 
thigh on the gluteal furrow. 
Position of Subject: Subject stands 
erect, looking straight ahead, 
heels together, with her feet 
slightly apart. 
Figure 44 
Crotch Depth: 
Instrument: Measuring tape 
Procedure: With a measuring tape, 
measure the vertical distance 
from the sitting surface to the 
waist line. 
Position of Sub.iect: Subject sits, with 
her feet resting on a surface adjusted 
so that her knees are bent at right 
angles. 
Figure 45 
Head Circumference; 
Instrument: Measuring tape 
Procedure; With a measuring tape, 
measure the circumference of 
the head. 
Position of Subject; Subject sits, 
with head level. 
Figure 46 
Hand Circumference: 
Instrument: Measuring tape 
Procedure; With a measuring tape, 
measure around the metacarpal-phal­
angeal joints of the hand. 
Position of Subject: Subject sits, with 
her right hand and fingers extended, 
palm up. 
Figure 47 
Foot Length, right: 
Instrument: Beam caliper 
Procedure s With a beam 
caliper, measure from 
heel level to the point 
of medial protuberance 
of the foot. 
Position of Subject: Subject 
stands erect, with her 
right foot in a foot 
measuring box, and with 
her weight evenly dis­
tributed on both feet. 
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CHAPTER IV 
STATISTICAL ANALYSIS AND FINDINGS 
Average measurements of Oriental and Caucasian U.S. 
Army women were derived as shown in Table 1 (Oriental) and 
Table 2 (Caucasian). 
Analysis Comparing the Samples on Selected Variables 
The comparison of the Oriental measurements with the 
Caucasian measurements-from the U.S. Army study was carried 
out using a t test on the respective means of the 32 measure­
ments that were judged to be comparable by virtue of their 
location on the body: 
- Weight 
- Stature 
- Shoulder Height 
- Axilla Height 
- Bustpoint Height 
- Waist Height 
- Crotch Height 
- Knee line Height 
- Chest Breadth 
- Waist Breadth 
- Hip Breadth 
- Bust Depth 
- Viaist Depth 
Table 1 
Mean and Standard Deviation of Oriental 
Female Sample: 47 Variables 
Oriental 
Variable Mean S.D. 
Weight 49.92 kg 
-3
" 00 • 
1. Stature 157.20 4.71 
2. Cervical Height 132.85 4.79 
3- Shoulder Height 126.38 4.56 
4. Axilla Height 115.83 4.36 
5- Suprasternale Height 127.05 4.38 
6. Bustpoint Height 111.14 4.30 
?. Waist Height 94.85 3.74 
8. Iliospinale Anterius Height 78.20 3.5^ 
9. Crotch Height 69.25 3.37 
10. Tibial Height 39.20 2.13 
11. Neck-base Breadth 11.32 .56 
12. Neck-Base Depth 10.90 .48 
13. Biacromial Breadth 34.96 1.35 
14. Chest Breadth 26.22 1.28 
15. Waist Breadth 22.30 1.12 
16. Hip Breadth 31.85 ' 1.34 
17. Armscye Breadth 10.46 .76 
18. Nipples Breadth 17.52 1.23 
19. Bust Depth 20.55 1.40 
43 
Table 1 (continued) 
Oriental 
Variable Mean S.D. 
20 . Waist Depth 16.85 1.22 
21 . Hip Depth 21.98 1.57 
22 . Waist Back Length 38.85 •
 
00
 
h*
 
23. Overall Length 134.70 4.85 
24. Depth of Armscye 18.86 1.38 
25. Shoulder to Waist Line, back 39.29 1.64 
26. Shoulder to Waist Line, front 40 .05 1.77 
27. Waist Front Length 32.90 1.69 
28 . Acromiale to £lbow 28.90 1.58 
29. Sleeve Length 52.10 1.98 
30. Cross Shoulder Length 39.80 1.99 
31. Shoulder Length 13.5^ .78 
32. Interscye Back 34.30 1.66 
33. Interscye Front 31.36 1.37 
3^. Crotch Length, back through 
the front 66.85 3.82 
35- Bust Circumference 82.09 3.95 
36. Waist Circumference 62.86 3.61 
37. Hip Circumference 89.75 3.39 
38. Neck Circumference 36.95 1.28 
39. Armscye Circumference 36.78 1.73 
40. Biceps Circumference 26.25 1.69 
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Table 1 (continued) 
Oriental 
Variable Mean S.D. 
41. Elbow Circumference 27.86 1.70 
42. Wrist Circumference 16.12 1.58 
43. Upper Thigh Circumference 51>78 2.76 
44. Crotch Depth 26.34 1.75 
45. Head Circumference 56.34 1.81 
46. Hand Circumference 20.12 .89 
47. Foot Length 23.14 1.01 
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Table 2 
Mean and Standard Deviation of Caucasian 
Female Sample; 69 Variables 
Caucasian 
Variable Mean S.D. 
1. height 59-91 kg 8.36 kg 
2. Stature 163.23 cm. 6.42 cm. 
3. Shoulder Height 133.63 5.69 
4. Axilla Height 123.32 5.52 
5. Bustpoint Height 118.23 5.55 
6. Waist Height 101.35 5-07 
7 . Crotch Height 75.91 4.16 
8. Buttock Height 83.18 4.40 
9. Kneecap Height ^7.68 2.55 
10. Calf Height 32.16 2.08 
11. Sitting Height 85.88 3.26 
12. Eye Height, sitting 7^.46 3.14 
13- Shoulder Length 33-48 1.71 
14. Elbow-Fingertip Length 43.05 2.05 
15. Knee Height, sitting 50.75 2.50 
16. Popliteal Height 41.45 2.25 
17. Buttock-Knee Length 57.45 2.90 
18. Bust Depth 22.92 2.15 
19. Waist Depth 18.14 2.11 
20. Chest Breadth 28.27 1.78 
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Table 2 (continued) 
Caucasian 
Variable Mean S.D. 
21 . Waist Breadth 25.61 2.41 
22. Hip Breadth 35.53 2.38 
23. Shoulder Breadth 41.96 2.16 
24. Neck Circumference 32 . 24 1.53 
25. Shoulder Circumference 100.12 5.21 
26. Chest Circumference at 3cye 85.40 4.97 
27. Bust Circumference 88.30 6.22 
28. Chest Circumference Below Bust 74.35 4.78 
29. Waist Circumference 70.80 6.71 
30. Hip Circumference 95.67 6.13 
31. Vertical Trunk Circumference 154.64 7.06 
32. Armscye Circumference 37.50 2.36 
33. Biceps Circumference, flexed 26.76 2.24 
3^. Elbow Circumference, flexed 25.88 1.57 
35. Forearm Circumference, flexed 24.50 1.50 
36. Wrist Circumference 14.66 6.67 
37. Upper Thigh Circumference 56.79 4.43 
•
 
CO 
Knee Circumference 34.79 2.17 
39. Calf Circumference 35.17 2.49 
4 0 .  Ankle Circumference 20.80 1.23 
4 l .  Shoulder Length 14.99 1.05 
42. Interscye, back 37.80 2.32 
43. Interscye, front 33.08 1.71 
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Table 2 (continued) 
Caucasian 
Variable Mean S.D. 
44. Back Curvature-Bust Level 42.03 3.06 
45. Back Curvature-Waist Level 35.30 3-38 
46. Back Curvature-Hip Level 47.53 3.63 
47. Waist Back Length 41.05 2.60 
48. "waist Front Length 36.89 2.57 
49. Neck to Bustpoint 25.40 2.07 
50. Axilla to Waist 23.22 2.51 
51. Sleeve Inseam Length 44.68 2 .44 
52. Sleeve Outseam Length 53.44 2.82 
53. Crotch Length 73.^5 5.24 
54. Head Circumference 54.68 1.50 
55. Head Breadth 14.59 .52 
56. Head Length 18.66 .65 
57. Plam Length 9.80 .49 
58. Hand Breadth 7.80 .38 
59. Hand Circumference 18.31 .82 
60. Hand Length 1 7 . 2 6  .82 
61. Instep Length 17.70 .92 
62. Foot Length 24.14 1.15 
63. Heel-Ankle Circumference 30.57 1.35 
64. Foot Breadth 8.84 .49 
65. Heel Breadth 5.99 .36 
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Table 2 (continued) 
Caucasian 
Variable Mean S.D. 
66. Foot Circumference 22.5^ 1.10 
67. Instep Circumference 23.27 1.16 
68. Ankle Height 10.76 .83 
69. Sphryion Height 6.53 *33 
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- Waist Back length 
- Waist Front Length 
- Sleeve Length 
- Shoulder Length 
- Interscye BacTc 
- Interscye Front 
- Crotch Length 
- Bust Circumference 
- Waist Circumference 
- Hip Circumference 
- Neck Circumference 
- Armscye Circumference 
- Biceps Circumference 
- Elbow Circumference 
- Wrist Circumference 
- Upper Thigh Circumference 
- Head Circumference 
- Hand Circumference 
- Foot Length 
Statistical values for the anthropometric data are shown 
in Table 3. Presented there are the number of individuals 
measured (N), the arithmetic mean or average value for the 
measurement (Mean) on the 32 variables of interest, the 
standard deviation (S.D.), and the two-tail significance (P) 
derived according to the t test procedure. 
Table 3 
Table of Means and Standard Deviations for Significant 
Body Measurements by Race 
Race 
Caucasian(n=970) Oriental(n=100) 
c 
- b Diff.—X d 
No.k Variable X(S.D.)1 X(S.D.) 970 —100 t-value jD-value 
1 .  Weight 59-91(8.36)kg 49.92(4.84)kg 9.99 32.23 .001 
2. Stature 163.23(6. 42)cm. 157.20(^.71)cm. 6.03 22.33 .001 
3. Shoulder height 133.62(5.96) 126.38(^.56) 9.2*4- . 26.81 .001 
Axilla height 123.32(5.52) 115.83(^.36) 7.^9 28.81 .001 
5. Bustpoint height 118.23(5-55) 111.14(4.30) 7.09 27.27 .001 
6.  Waist height 101.35(5.o7) 94.85(3-74) 6.50 27.08 .001 
7. Crotch height 75.91(^.16) 69.25(3.37) 6.66 30.27 .001 
8. Knee height *1-7.68(2.55) 39.20(2.13) 8.48 49.88 .001 
Table 3 (continued) 
No. Variable 
Race 
Caucasian (n=970) Oriental (n=100) 
X(S.D. )' 
D i f f X b  
X(S.D.) 970—100 t-value £-value 
9- Chest breadth 28.27(1.78) 26.22(1.28) 2 .05 14-. 64- .001 
10. Waist breadth 25.61(2.4-1) 22.30(1.12) 3.31 19.4-7 .001 
11. Hip breadth 35.53(2.38) 31.85(1.3*0 3.68 21.65 .001 
12. Bust depth 22.92(2.15) 20.55(1.4-0) 2.37 14-.81 .001 
13. Waist depth 18.1M2.11) 16.85(1.22) 1.29 8.06 .001 
14-. Waist back length in.05(2.60) 38.85(1.81) 2.20 12.94- .001 
15. Waist front length 36.89(2.57) 32.90(1.96) 3.99 23.4-7 .001 
16. Sleeve length 53.44(2.82) 52.10(1.98) 1.34- 7.4-4- .001 
17. Shoulder length 14-.99(1.05) 13-5M -78) 1.4-5 13.18 .001 
18. Interscye back 37.80(2.31) 34-.30(1.66) 3.50 21.88 .001 
19. Interscye front 33.08(1.71) 31.36(1.37) 1.72 12.29 .001 
Table 3 (continued) 
Caucasian (n=970) 
No. Variable X(S.D.)a 
20. Crotch length 73.^5(5.2^) 
21. Bust circumference 88.30(6.22) 
22. Waist circumference 70.80(6.71) 
23- Hip circumference 95.67(6.13) 
2k. Neck circumference • 32-.2Ml.53) 
25. Armscye circumference 37.50(2.36) 
26. Biceps circumference 26.76(2.2^) 
27. Elbow circumference 25.88(1.57) 
28. Wrist circumference 1^4-.66( .67) 
29. Upper thigh circumference 56.79(^-^3) 
30. Head circumference 5k.68(1.50) 
Oriental (n=100) 
_ Diff.—Xb 
X(S.D.)a 970—100 t-value £-valuec 
66.85(3.82) 6.60 26.ko .001 
82.09(3.95) 6.21 23.00 .001 
62.86(3.61) 7-9^ 28.36 .001 
89.75(3.39) 5.92 22.77 .001 
36.95(1.28) -k.7l -36.23 .001 
36.78(1.73) .72 k.zk .001 
26.25(1.69) • 51 3.19 .001 
27.86(1.70) -1.98 -1*K1^ .001 
16.12(1.58) -1.^6 -5.^1 .001 
51.78(2.76) 5.01 21.78 .001 
56.3Ml.8l) -1.66 -11.86 .001 
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Table 3 (continued) 
No. Variable 
Race 
Caucasian (n=97Q) Oriental (n=100) 
X(S.D.)a 
Diff.—Xb 
X(S.D.)a 970—100 t-value ,]>-valuec 
31. Hand circumference 18.36(  .82)  20.12( .89) -1.76 -17.60 .001 
32. Foot length 2^.1^(1.15) 23.1^(1.01) 1.00 8.33 .001 
aestimated from the sum of 32 variables 
difference between means of the Caucasian and the Oriental women 
cstatistically different from significant at £-value <.001 
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The Oriental mean was subtracted from the Caucasian 
mean: i.e., positive t values indicated a larger mean for 
Americans. All of the _t tests were highly significant, 
indicating that there was no need for concern with the 
problem of conducting multiple tests and the Ji. inflation. 
Statistical Findings 
An interesting observation in the data is that, in 
general, the standard deviations for the Caucasian women 
were larger than those for the Oriental women. The Caucasian 
women are not only heavier or taller on the average than 
Oriental women, but more variable in their weight, stature, 
waist height, crotch height, and crotch length, etc. The 
one noteworthy exception to the finding of larger Caucasian 
means was found among the head, hand, and wrist circumfer­
ences along with neck and elbow circumferences of the Orien­
tals. The Oriental means are significantly greater than the 
Caucasian means, as the negative signs on these respective 
_t values indicate in Table 3. The variability, however, 
describing these circumferences is greater for the Caucasian 
women, thus demonstrating consistency in this trend. 
Results indicated also that the height-related measure­
ments and surface measurements of the Caucasian women were 
greater than the Oriental women's measurements. Similarly, 
those circumferences usually considered most crucial for 
apparel pattern development are significantly greater among 
the Caucasian women. 
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Caucasian women are larger than Oriental females in 
bust, waist, and hip circumference. Similarly, Caucasian 
women are longer than the Oriental women on the body sur­
face measurements of crotch length, waist back length, waist 
front length, shoulder length, interscye, back and interscye, 
front. 
Interpreting the findings of the negative t test values 
for certain circumference comparisons, as noted above, is 
less straightforward. Head, hands, and wrists all represent 
bony or skeletal body segments. Even the neck circumference 
is influenced by the size and density of bony growth, because 
the spinous processes actually form the framework on which 
the muscular and other tissues that make up the neck column 
are overlaid. The interpretation of this finding would 
appear to be related, then, to the idea that the Oriental 
women's sample demonstrates a bony body structure that sur­
passes that of the Caucasian women's sample in circumferential 
size, but not in length of particular segments. That is, 
although the Caucasian women were found to exhibit signifi­
cantly longer bony segments, as shown by measurements like 
crotch height, acromion to elbow length, and waist back 
length, the breadth-related measurements of conspicuously 
bony segments like head circumference, hand and wrist circum­
ferences, and even neck circumference, indicate clearly the 
greater size of the Oriental women's sample. 
An explanation of this finding is clearly beyond the 
scope of this study. The inference is obvious, however, 
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that this finding, if replicated, has implication for the 
design and sizing of headgear and hand coverings in a cross-
cultural context. 
Application of Findings to Apparel 
Pattern Development 
In order to solve the basic need for clothing in human 
lives, constant studies in designing clothing have to be made 
regarding how to cover human bodies in the most economic and 
efficient way as well as how to satisfy the innate desire 
for a beautiful appearance. Oriental pattern-making is a 
highly sophisticated drafting technique applied to fabrics 
which enables the designer to create clothing which enhances 
natural beauty. 
Patterns used in apparel design and production may be 
either a commercial pattern or an individualized pattern 
made by the flat pattern method. Three basic slopers are 
used in flat pattern work: the waist, sleeve and skirt 
slopers. An individual sloper can be developed through 
drafting the individual's size from her personal measure­
ments. Many kinds of Oriental garments and patterns can 
then be developed using slopers. Slopers for mass produc­
tion systems may also be developed. 
The Oriental body measurements data can now be used to 
develop waist slopers, sleeve slopers, skirt slopers, and 
pants slopers. The next step is to use a sloper to develop 
apparel patterns: (1) a waist sloper and pattern: (2) a 
sleeve sloper and pattern? (3) a skirt sloper and pattern: 
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and (4) apparel patterns. Thus the body measurement data, 
with appropriate modifications, now become drafting measure­
ments for sloper development. 
The final derivation of the drafting measurements in 
this system requires the addition of the standard deviation 
(S.D.) to the mean (X) of the particular anthropometric 
measurement. This addition is necessary because the slopers 
would not otherwise take into account the variability of 
the sample. It is important to note that no garment ease 
is included in the drafting measurements presented in 
Table 4. " The garment ease is included in the directions 
for sloper development, as needed. 
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Table 4 
Drafting Measurements Derived from Oriental 
Women's Anthropometric Data 
Drafting Measurements 
Anthropometric Measurements (Mean plus one S.D.) 
1. Stature 161.91 
2. Cervical height 137.64 
3- Shoulder height 130.94 
it-. Axilla height 120.19 
5- Suprasternale height 131.43 
6. Bustpoint height 115.44 
7. Waist height 98.59 
8. Iliospinale anterius height 81.74 
9. Crotch height 72.62 
10. Tibial height 41.33 
11. Neck-base breadth 11.88 
12. Neck-base depth 11.38 
13- Biacromial braedth 36.31 
14. Chest breadth 27.50 
15- Waist breadth ' 23.43 
16. Hip breadth 33.19 
17. Armscye breadth 11.22 
18. Nipples breadth 28.09 
19. Bust depth 21.95 
20. Waist depth 18.07 
Table 4 (continued) 
Drafting Measurements 
Anthropometric Measurements (Mean plus one S.D.) 
21. Hip depth 23-55 
22. Waist back length 4o. 66 
23. Overall length 139.35 
24. Depth of armscye 20.24 
25. Shoulder to waist line , back 40.93 
26. Shoulder to waist line , front 41.82 
27. Waist front length 3^.59 
28. Acromiale to elbow 30.48 
29. Sleeve length 54.08 
30. Cross shoulder length, back 41.79 
31. Shoulder length 14.30 
32. Interscye back 35.96 
33. Interscye front 32.73 
3^. Crotch length, back through the front 70.67 
35. Bust circumference 86.04 
36. Waist circumference 66.47 
37. Hip circumference 93.14 
38. Neck circumference 38.23 
39. Armscye circumference 38.51 
40 . Biceps circumference 27.9^ 
4i. Elbow circumference 29.56 
42. Wrist circumference 17.70 
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Table 4 (continued) 
Drafting Measurements 
Anthropometric Measurements (Mean plus one S.D.) 
Upper thigh circumference 5k. 
kk. Crotch depth 28.09 
V5. Head circumference 58.15 
H-6. Hand circumference 21.01 
47. Foot length 2^.15 
4-8. Dress length3 101.01 
^1-9. Slacks length 98.69 
3 Dress length = Overall length minus tibial height plus 
3 cm.(refer to P. 76, No. 5)• 
bSlacks length = Overall length minus waist back length. 
See APPENDIX F for sloper and pattern development direc­
tions . 
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CHAPTER V 
SUMMARY AND CONCLUSION 
U.S. Army anthropometry survey studies across 30 years 
have indicated slight increases in the body size of U.S. 
Army female personnel. The body sizes of Army women measured 
in 1946 and 1977 were compared. Cross-cultural surveys and 
comparison studies have not been reported in the literature 
of either anthropometry or fashion design in helpful ways. 
This study is an attempt to add to the knowledge of both 
fields. Perhaps the information presented here will be 
useful to persons engaged in clothing and accessory export 
businesses, as well as to students and scholars. 
Statistical results indicated that measurements for the 
Caucasian women are significantly larger than those of the 
Oriental women, except for head, neck, hand, wrist and elbow 
circumferences. However, variability is greater for the 
Caucasian women's body measurements. This finding indicates 
that the Caucasian women represented a much less homogeneous 
population than was true of the sample of Oriental women. 
Oriental women are perhaps more similar in their body build 
since the variability in the measurements of the Oriental 
women was less than that of the Caucasian women. 
Caucasian women were measured on 69 variables of anthro­
pometric measurements. This researcher measured 47 variables 
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for Oriental women of anthropometric measurements. The 
47 variables selected are those deemed the most useful of 
all measurements for apparel design and production. These 
variables were also selected to be compatible with certain 
of the 69 U.S. Army variables for the sake of comparison. 
This study was undertaken in order to provide measure­
ments which could be used for improving the fit of women's 
patterns and garments. This study could be important for 
manufacturers wishing to refine their knowledge base for 
reasons of apparel export to the Orient. 
Recommendations for Future Research 
Based on this study, the following recommendations are 
made for future research. It would be useful to make a 
comparison of anthropometric data collected by U.S. Army 
Natick Research and Development Command with Oriental data 
collected by Oriental Government agencies in countries such 
as Korea or Japan. It may also be of benefit to compare 
Oriental and Caucasian anthropometric data by age groups. 
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Basic I/,arkj 
APHCNDIX A 
Landmark 
a. Vertex 
b. Opistocranion 
c. Cervical 
d. Lateral neck root point 
e. Suprasternale a, 
f. Gnathion(Menton) 
g. Acromion 
h. Olecranon(Radiale) 
i. Ulnare Stylion 
j. Thelion(Bustpoint) 
k. Iliospinale 
anterius(Ilica 
creast) 
1. Patella 
m. Dactylion 
n. Lateral Malleolus 
0, 
a( 
n\ / 
[if n 
& » 
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APPENDIX B 
Standard Line 
'B 
A. Neck line 
B. Armhole line 
C. Shoulder line 
D. Chest line 
E. Bust line 
F. Waist line 
G. Hip line 
-F 
/..A 
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Shoulder line 
' (Armseye line 
Elbow lin 
Waist line 
Hip_line 
Wrist" : 
APPENDIX C 
Figure of the Body Measurements for 
Height-related Measurements, 
Breadth and Depth Measurements, 
"Surface Measurements, and 
ircumferences 
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APPENDIX C 
10 
71 
72 
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APPENDIX D 
Illustration 
74 
S? 
Anthropometry 
~rjT|- r -nr^' i' f 
Anthropometer 
u 
p l'\ ^"1' 
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' ' ' ' r-T-r & Large sliding caliper Hfcsj 
ẑzLinisziiinziz? 
rP~̂ ~n~" n ma' '' *' ' l '' ̂  
i v«. i *.L*4 - f  *-*-!• • 
Spreading cali­
per 
Goniometer 
ii>iB(For anthropometry) 
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APPENDIX E 
English and Japanese Designation for the Anthropometric 
• - Measur&m&rtg.-
Vertical Measurement 
Weight( MJL 
1. Stature( JUL) 
/i 
2. Cervical Height (. 
3. Shoulder(Acromiale)Height( 
Axilla Height, right( 
5. Suprasternale Height( 
6. Bust Point Height( 
7- Waist Height (, jUl) 
8. Iliospinale Anterius Height, right( 
9» Crotch Height( 
10. Tibial Height, right (jj ^ ) 
Horizontal Measurement 
11. Neck-Base Breadth( 
12. Neck-Base Depth(Back to front neck) ( ^ 
13* Biacromial Breadth( 
1^+. Chest Breadth( m w m'm iHflM 
15. Waist Breadth( flip) Hp 
16. Hip Breadth( 
17. Armcyc Breadth, right( 
18. Nipples Breadthd^jj lf|[ $ VP^) 
19. Bust Depth( If*) ) 
20. Waist Depth( 
21. Hip Depth (_ 
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Vertical and Horizontal Measurement(Tape) 
22. Waist Back Length(^ 41,) 
23. Overall Length 
2^. Depth of Armcye(. 
25. Shoulder to Waist Line, back(_ 
26. Shoulder to Waist Line, front( ) 
27. Waist Front Length (. 1 -T'v*4L) 
28. Acromiale to Elbow( 
29. Sleeve Length( ii u i.) 
30. Cross Shoulder Length, backf m $ NPr# ) 
31. Shoulder Length, right( % ft ffl) 
32. Interscye Back(_^_fJ[) 
33- Interscye Front( lUl ]*ltl) 
3^. Crotch Length, back through the front ( f£ JZ~ /f)  
Measurement of Circumference. 
35* Bust Circumference( 
36. Waist Circumference( iijj 
37. Hip Circumference( 4£H> 
38. Neck Circumference( & 111) 
39. Arm Scye Circumference, right(, f id ) 
40. Biceps Circumference, right(_ 
41. Elbow Circumference, right( 1? H HW1 ) 
k2. Wrist Circumference, right( 
^3. Upper Thigh Circumference, right (. 
44. Above-crotch Length ( JiA) 
^5« Head Circumference( 
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46. Hand Circumference, right(_ t b U f o ) )  
47. Foot Length, right( i_£^> 
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APPENDIX F 
LIST OF PATTERNS 
How to Take General Measurements 
Terms and Symbols Used in Pattern Drafting 
1. A Waist Sloper and Pattern 
2. A Sleeve Sloper and Pattern 
3. A Skirt Sloper and Pattern 
4. Apparel Patterns 
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How to 'J;ake General Measurements (Tape measure) 
Measurements must be taken efficiently and correctly. A 
person whose measurements are to be taken must wear all nec­
essary underwear neatly and stand at ease. Tie a piece of str­
ing or tape around waist softly and take measurements accord­
ing to the following wayj 
1) Bust -place the measuring tape around the bust, passing 
over the tip of the breasts. 
2) Waist -place the measuring tape around the narrowest part 
of the torso where a piece of string or tape has been 
tied. 
3) Hip -place the measuring tape around the biggest part of 
hip lightly and horizontally and measure the total 
length. 
k) Waist back length(Cervical to the waist level) -measure 
the straight distance between the neck point at the back 
and the waist line. 
5) Dress length and overall length -extend the measuring tape 
downward until it reaches 3 cm. below the hem of a slip 
to measure the dress length. Change the length of skirt 
according to tastes and fashions of the times. 
6) Sleeve length -pass the measuring tape from the shoulder 
point to the wrist via elbow point. 
7) Slacks length -measure the length between the waist line 
and below the ankle. 
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8) Crotch depth(Above-crotch length) -have the person sit on 
a flat-surfaced chair and measure the length from the 
waist level to the surface of the chair flatform. 
These measurements are general measurements for dress 
making. 
82 
Terms and Symbols Used in Pattern Drafting 
The following terms and symbols are used in the imple­
mentation of the anthropometric data in sloper and pattern 
development. 
Grain mark 
square mark 
u 
to fold and _cut open 
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mark "to differentiate 
to mark to a cutting by placing 
two patterns together 
unidirectional pleat 
to fit loosely 
84 
to stretch 
line for placing on a fold 
fold facing line 
interfacing mark 
guide line 
finished line 
cut-open 
86 
fold line 
equal spacing mark 
the lie of hair or nap 
the front and back center of a jacket with 
the overlap and the sleeve top mark 
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SLOPERS 
Waist Sloper 
Balanc e Line Width of Back 
Working Pattern 
Waist Back Waist Front 
Balance Lxne Width of Back 
88 
SLEEVES 
Sleeve 
Back Front 
E.L 
Working Pattern 
Back Front 
E.L 
SKIRTS 
89 
Front Back 
Working Pattern 
H.L 
Front Back 
BLOUSES 
Yardage= 90 cm.x 230 cm. 
Fusible interfacing» 
90 cm. X 60 cm. 
Frill = Neck lengthX2 
Bow = 130 cm. 
Fold 
B. P. 
Front 
Cuff 
E.L. 
L 
Collar 
Front 
\ Sew down to / 
j " here ' 
92 
Collar 
Sleeve length - 5 
Gather 
Yardage = 90 cm. 250 cm. 
Fusible interfacing = 70 cm. 
Cuff 
93 
Sleeve length 
Yoke 
Sleeve 
Gati er 
21 Gather 
Front 
3cm.) Cut-open 
12 
Blouse 
Yardage = 90 cm X 270 c 
Fusible interfacin; 
= 70 cm. 7-5 
1.5 
Gather 
Sleeve lensyzh 
Fold 
Front 
Yoke 
length 
SKIRTS 
Straight Skirt 
Yardage = 90 cm. a 1^0 cm. 
Lining = 90 cm. *130 cm. 
Belt W 
2 
& 
W) 
c d) 
I—1 
-p 
u 
•H 
0Q 
Left side 
H.L. 
POpening end 
Back 
f 
L 
Sew down to here 
k. 
P 
13.5 
H.L. 
Front 
I 
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Skirt 
Yardage = W. width*90 cm 
Lining = 90 cm.x 1^0 cm. 
W Belt 
Left side 
Opening end 
H.L 
!) 
Back Front 
•H 
I l 
97 
Line Skirt 
Yardage = 90 cm. ̂ 350 cm. 
Lining = 90 cm,*150 cm. 
... Belt 
^Left side 
H.L. {Opening jH.L. 
f"—errd 1 
Front Back 
•H 
98 
Line Skirt 
Yardage = 90 cm. x1^0 cm 
Lining = 90 cm. *130 cm. 
Belt 
Left side 
H.L H.L 
Back Front 
99 
Semi Flared Four-Gore Skirt 
Yardage = 90 cm. * 250 cm 
27.5 
•rH 
20 Belt 
Left side 
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SLACKS 
Short Pants 
Yardage = 90 cm./ 130 cm. 
J + 2.5 + 0.5^;. 5 + 5.5 - 0.5 0t5 
, £ H.L. 
—2 
Front 
ront Front 
7, 
Belt 
W  
2 
3 1.5 
Belt Slacks 
101 
Yardage = 90 cm. ̂ 250 cm. 
Fusible interfacing = 25 cm. 
5 + 6 
Front 
Front Front 
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Slacks 
Yardage = W. width p( 110 cm. 
Fusible interfacing = 25 cm^ 
W 
Belt 
,7J + 0-5 + 1 3 
5 + 34 °.5 - 1 
H.L. 
Front ! •' 
Front nI 2 
iC 
ront 
^1.5 1.5 r.5 11.5 
ONE PIECE DRESSES 
Sun Dress 
103 
B.P. 
Front 
Elastic tape Elastic tape 
9 
Cut-open Cut-open 
•52 Yardage = 90 cm. x 300 cm. 
Fusible interfacing = 70 cm. 
One piece Dress 
Yardage = 90 cm.X 230 cm. 
104 
1 
W.L. 
Elastic tape Elastic tape 
Line for gather 
(Cut-open 5 cm.) 
p Line for 
gather( 
5 cm.) 
8 XX 28 
i 4 
105 
Fold 
Back Front 
Yardage = 90 cm. a 370 cm. 
Lining = 90 cm.x 110 cm. 
(Sleeveless) 
Cuff 
106 
H.L. 
The pleated skirt of the dress can also be adapted 
as a separate pleated skirt. 
107 
0.5 
One piece Dress 
Yardage = 90 cm.x ̂ 20 cm. 
Lining = 90 cm. X 30 cm. 
J Lining 
Front 
108 
Gathers-
Lining 
Opening end 
Gather 
Sleeve 
Back 
i—1 
11 
Jacket 
Yardage = 90 cm.x 230 cm. 
Lining = 90 cm. x ̂ -5° cm. 3.5 
^usible interfacing = 60 cm. 
109 
\ Front 
F. 
tr 
A.H. (Back). 
• ..A.H. (Front) 
Cuff 
% 
SUITS 110 
Summer Suits 
Yardage = 90 cm. x330 cm. 
Lining = 90 cm. x 150 cm. 
Interfacing 75 cm.^ 75 cm. 
Lining 
Front 
Front 
Ill 
R5 
W •r— 
2 
"=fc 
* 3 
3U.5 
Left side 
C.B. 
Front 
H ^ 
E + 1-tl 
Pleats 
(10 cm. 
Pleats 
(10 cm. 
112 
Suits 
Yardage = 90 cm. x 370 cm. 
Lining = 90 cm.x 290 cm. 
iterfacing = 75 cm.x 1°5 cm. 
Front 
2.5 
113 
1 
Belt 
W 
1 (<? ^ 
3^ 1.5»Left side 
Suits 
Yardage = W. width x 280 cm. 
Lining = 90 cm. *27^ cm. 
Interfacing = 75 cm. *.80 cm. 
back 
Front 
\ 
\ Front 
\ 
3^*Left side 
+  k  +  0 . 5  -
f +1.5+1 tt +1.5-11 Opening 
4 B end 
Front 
•> 
Sew to hfe 
Sew to hei 
Coat(Sleeveless) 
116 
Back 
Yardage = W. width X2^0 cnu 
9.5 
!> •;! 9.5 
% 
"Tv 
W.L. 
Belt 
I 
\ 
BjP. 
Front \ 
i 
1 
J 
1 
I 
lb 
29 33 ii 
117 
COATS 
Coat 3.5 
Sleeve 
18 
Yardage = W .  width X  2^0 cm. 
Lining = 90 cm.x 260 cm. 
Interfacing = 75 cm.X HOcJ. 
\ 
Front 
1.5 
118 
1.5 
Coat 
Yardage = W. width *300 cm. 
lining = 90 cm. < 290 cm. 
Interfacing = 75 cm.rt 110 cm. 
,.5 
5.5-i 
Front 
\ 
\ Fold 
8 
22T5. 
120 
Pad 
Back 
10 
Front 
Sleeve 
E.L. 
1 
LONG DRESSES 
Long Skirt 
121 
Belt Yardage = 90 cm.^ 250 cm, 
P 
11 C. 
Front 
122 
Long Skirt and Stole 
Belt 
f" 
W 
Yardage = 150 cm. * 250 cm. 
Lining = 90 cm. x 220 cm. 
W 
1 20 
/f 
+ ^+ + 0.5 Fusible interfacing 30 cm. W + ^. 5 + 0.5 5 
'2.  
i f-
11 Back 
? + 1-5 
•H 
(3D 
S 0) 
-P 
•H 
W 
(r •••••••• , 
^ • • *.31 
Front 
123 
Stole 
| 3gE
10 
C.B. 
Shirr (i. 
tap 
-p 
W) 
c a) 
i—I 
CO 
CO 
a) 
fH 
n 
iL_ 
Long Dress 
Yardage = 
^ 90 cm. x39Q^'m. 
.ng with elastic 
Back 
W.L. 
30 
B.P. 
Fold 
Front 
124 
lk 
ng with*--
tic ta"pe" 
':xs: 
: • 
125 
Top 
Elastic tape to be placed here 
Cut-open 
W 
Fold 
Front Back 
Shirring with elastic tape 
126 
Wedding Dress 
Yardage = 90 cm.x3^0 cm.^ 
Assorted cloth = I 
90 cm.X 360 cm. 
Organdie = 90 cm. x 160 cn. 
Front 
Fold 
127 
3 
Sleeve B Sleeve A 
10 Lace 
Cut-open(14) 0 7 
Opening gni 
Sach 
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APPENDIX G 
Table of Statistical Values for 
U. S. Army Women - 1977 
129 
4. THE U. S. ARMY SOURCE DATA 
a. Summary Tables of Anthropometric Data 
U. S. Army anthropometric data for men and women measured between 1946 and 
1977 are presented in 24 summary tables. The sequence of these tables is: U. S. Army 
men - 1946, U. S. Army men - 1966, U. S. Army men (basic trainees) - 1966, U. S. 
Army men (basic trainees) - 1977, U. S. Army women - 1946, and U. S. Army 
women — 1977. Comparisons of body size between Army men of 1946 and 1966, between 
Army women of 1946 and 1977, or between Army men of 1966 and Army women of 
1977 may be made with reference to these data. The men measured in 1977 at the 
conclusion of the anthropometric survey of Army women were Army basic trainees; since 
any direct comparison of data should be made between similar groups, data for the 1966 
basic trainees are included here in order to provide comparative data for an evaluation 
of body size in these young men. 
Two tables of data are given for each of these Army series. The first table contains 
statistical values and the second table presents selected percentile values for the 
anthropometric measurements. The metric system is used in the initial collection of 
anthropometric data and all body measurements (except for weight) are made in 
millimeters. Therefore, the first set of 12 summary tables shows statistical and percentile 
values expressed in centimeters. Since conversion to and use of the metric system is 
still in a transitional phase in the United States, many users of anthropometric data are 
not as yet familiar with data in centimeters. Consequently the second set of 12 summary 
tables shows statistical and percentile values expressed in inches (U. S. customary units). 
The summary tables presented here show all of the anthropometric data obtained 
for each of the six representative series under discussion. These tables thus indicate the 
source data which may be used for further analyses or applications. While all of the 
anthropometric data have been published previously in technical reports, only the 1966 
data on Army men and the 1966 data on basic trainees have been presented in the form 
of summary tables. Most of these tables then have not been published before. 
Anthropometric data for other specific samples of Army men, such as infantrymen or 
armored crewmen, may be found in the published technical report on the 1966 
anthropmetric survey of U. S. Army men. 
Detailed information on definitions of the body measurements and on measurement 
techniques may be found in the referenced technical reports. The locations of 
measurements on the body and the methods of measurement also are illustrated in the 
technical reports. Information on the terminology of body measurements may be found 
in the Appendix (page 286) of this report. 
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It should be emphasized that the anthropometric data presented in these tables 
represent body measurements of men wearing only undershorts and of women wearing 
only bra and panties; thus they are essentially nude body measurements. 
b. Statistical and Percentile Values 
Conventional statistical values for the anthropometric data are shown in the statistical 
tables. These are: the number of individuals measured (N), the arithmetic mean (or 
average) value for the measurement (Mean), the standard error of the mean (SE(M)), the 
standard deviation (S.D.), the standard error of the standard deviation (SE(SD)), and the 
coefficient of variation, expressed as a percent (V(%)). The range for each measurement 
is indicated by the minimum value (Min.), the maximum value (Max.), and the total range, 
which is the difference between the minimum and maximum values. Finally, a stature 
ratio is given. This is obtained by dividing the mean value for each measurement by 
the mean stature for that series. The ratios shown in the tables may be converted into 
percentages by multiplying by 100. A stature ratio of 0.520 for sitting height, for example, 
indicates that mean sitting height is 52 percent of mean stature for that particular series. 
The stature ratios thus serve as a useful basis for the comparison of body proportions. 
Selected percentile values are shown in the percentile tables. These are: the 1st, 
2nd, 5th, 10th, 25th, 50th, 75th, 90th, 95th, 98th, and 99th percentiles for each 
measurement. However, due to the small sample size (287 men), only selected percentile 
values between the 5th and the 95th percentiles are given for the 1977 U. S. Army 
basic trainees. The 50th percentile value is the median value for each measurement. The 
range in the percentile tables shows the difference or spread between the 1st and 99th 
percentile values. 
c. Tables of Statistical and Percentile Values in Centimeters 
In the following twelve summary tables of anthropometric data, statistical and 
percentile values are presented for: U. S. Army men - 1946, U. S. Army men - 1966, 
U. S. Army men (basic trainees) - 1966, U. S. Army men (basic trainees) - 1977, U. S. 
Army women - 1946, and U. S. Army women - 1977. Values are expressed in 
centimeters for all of the body measurements, while weight is shown in kilograms and 
age is given in years. 
The body measurements in these tables are grouped under the following headings: 
Weight, Standing Measurements, Sitting Measurements, Depth and Breadth Measurements, 
Circumferences, Limb Circumferences, Surface Measurements, Head and Face 
Measurements, Hand Measurements, Foot Measurements, and Age. 
Similar summary tables of statistical and percentile values given in inches may be 
found beginning on page 7g. 
TABLE 23. STATISTICAL VALUES TOR U. S. ARMY VJDMEN - 1977 
No. Measurements 
1 Weight (pounds) 
STANDING MEASUREMENTS 
2 Stature 
3 Cervicale Height 
4 Shoulder (Acromiale) Height 
5 Axilla Height 
6 Suprasternale Height 
7 Bustpoint Height 
8 Substernale Height 
9 Elbow (Radiale) Height 
10 Knuckle Height (Metacarp. Ill) 
11 Waist Height 
12 Crotch Height 
13 Hip (Trochanteric) Height 
14 Buttock Height 
15 Gluteal Furrow Height 
16 Kneecap (Patella) Height 
17 Tibiale Height 
18 Calf Height 
19 Acroraion-Radiale Length 
20 Radiale-Stylion Length 
N 
1331 
Mean 5E(H) 
132.22 0.53 
Values in Inches 
S.D. SE(SD) V(/) 
19.16 0.37 14.49 
Min. 
Ranne 
Max. Total 
88.0 275.8 187.8 
Stature 
ratio 
1331 64.16 0.07 2.57 0.05 4.01 56.1 72.4 16.3 1.000 
255 55.23 0.15 2.37 0.10 4.29 49.7 63.7 14.0 .861 
1331 52.56 0.06 2.36 0.05 4-49 45.6 61.1 15.5 .819 
1331 48.52 0.06 2.20 0.04 4.53 41.1 55.9 14.8 .756 
255 52.21 0.14 2.22 0.10 4.25 47.0 59.9 12.9 .814 
1331 46.57 0.06 2.22 0.04 4.77 38.9 53.5 14.6 .726 
255 44.85 0.12 1.96 0.09 4»37 40.0 51.4 11.4 .699 
255 40.38 0.12 1.89 0.08 4.68 35.4 46.8 11.4 .629 
255 27.95 0.10 1.56 0.07 5.58 23.1 32.9 9.8 .436 
1331 39.92 0.06 2.05 0.04 5.14 33.4 47.6 14.2 .622 
1331 30.07 0.05 1.72 0.03 5.72 24.6 36.2 11.6 .469 
255 33.82 0.11 1.74 0.08 5.14 29.9 40.1 10.2 .527 
1331 32.99 0.05 1.84 0.04 5.58 27.7 40.7 13.0 .514 
255 29.18 0.10 1.60 0.07 5.48 24.5 34.6 10.1 .455 
1331 18.86 0.03 1.04 0.02 5.51 15.5 22.9 7.4 .294 
255 17.34 0.06 0.97 0.04 5.59 14.6 20.4 5.8 .270 
1331 12.81 0.02 0.91 0.02 7.10 10.0 15.9 5.9 .200 
255 12.14 . 0.04 0.66 0.03 5.44 10.5 14.6 4.1 .189 
255 9.60 0.04 0.58 0.03 6.04 ' 8.3 11.8 3.5 .150 
CO 
H 
TABIE 23. STATISTICAL VALUES FOR U 
No. Measurements N Mean SE(M) 
SITTING MEASUREMENTS 
21 Sitting Height 1331 33.49 0.04 
22 Eye Height, Sitting 1331 28.99 0.04 
23 Shoulder-Elbow Length 1331 13.21 0.02 
24 Elbow-Grip Length 255 12.70 0.04 
25 Elbows-Fingertip Length 1331 17.13 0.02 
26 Elbow Rest Height 255 8.16 0.07 
27 Thigh Clearance Height 255 6.07 0.03 
28 Knee Height, Sitting 1331 20.08 0.03 
29 Popliteal Height, Sitting 1331 16.41 0.03 
30 Buttock-Knee Length 1331 22.78 0.03 
DEPTH AND BREADTH MEASUREMENTS 
31 Bust Depth 1331 9.02 0.02 
32 Waist Depth 1331 7.20 0.02 
33 Abdom. Ext. Depth, Sitting 255 8.63 0.06 
34 Chest Breadth 1331 11.12 0.02 
35 Waist Breadth 1331 10.07 0.03 
36 Bispinous Breadth 255 9.16 0.05 
37 Hip Breadth, Standing 1331 13.92 0.03 
38 Biacromial Breadth 255 14.06 0.04 
39 Shoulder (Bideltoid) Breadth 1331 16.55 0.02 
40 Abdom. Ext. Breadth, Sitting 255 11.80 0.07 
41 Thigh-to-Thigh Breadth, Sit. 255 15.07 0.08 
3. ARMY V101EN - 1977 (continued) 
Values in Inches 
Range Stature 
S.D. 3E(5D) VW) Min. Max. Total ratio 
1.41 0.03 4.21 28.8 37.9 9.1 .521 
1.36 0.03 4.69 24.6 33.1 8.5 .452 
0.69 0.01 5.22 10.7 15.8 5.1 .206 
0.69 0.03 5.43 10.9 U.8 3.9 .198 
0.90 0.02 5.25 14.6 20.1 5.5 .267 
1.08 0.05 13.24 4.4 11.0 6.6 .127 
0.52 0.02 8.57 4.8 7.8 3.0 .095 
1.03 0.02 5.13 17.1 23.9 6.8 .313 
0.93 0.02 5.67 13.7 19.3 5.6 .256 
1.21 0.02 5.31 19.2 27.0 7.8 .355 
0.88 0.02 9.76 6.1 13.1 7.0 .141 
0.87 0.02 12.08 5.3 12.9 7.6 .112 
1.02 0.05 11.82 6.9 12.4 5.5 .135 
0.73 0.01 6.56 9.3 16.1 6.8 .173 
0.97 0.02 9.63 7.6 15.7 8.1 .157 
0.87 0.04 9.50 7.0 11.8 4.8 .143 
0.97 0.02 7.00 11.2 19.3 8.1 .217 
0.63 0.03 4.48 12.0 15.6 3.6 .219 
0.88 0.02 5.32 14.3 22.1 7.8 .258 
1.18 0.05 10.00 8.8 15.5 6.7 .184 
1.29 0.06 8.56 11.8 18.8 7.0 .235 
TABLE 23. STATISTICAL VALUES FOR U 
Measurements N Mean 3E(M) 
CIRCUMFERENCES 
42 Neck Circumference 1331 12.74 0.02 
43 Shoulder Circumference 1331 39.52 0.06 
44 Chest Circumference at Scye 1331 33.68 0.06 
45 Bust Circumference 1331 34.73 0.07 
46 Chest Circum. below Bust 1331 29.46 0o05 
47 V/aist Circumference (Natural) 1331 27.96 0.07 
48 Waist Circum. (Omphalion) 255 30.01 0.19 
49 Hip (Buttock) Circumference 1331 37.61 0.07 
50 Hip (Buttock) Circum., Sitting 255 38.62 0.17 
51 Vert. Trunk Circum., Standing 1331 60.57 0.08 
52 Vert. Trunk Circum., Sitting 255 57.65 0.18 
LIMB CIRCUMFERENCES 
53 Scye Circumference 1331 14.77 0.03 
54 Axillary Arm Circumference 255 10.88 0.06 
55 Biceps Circum., Relaxed 255 10.19 0.06 
56 Biceps Circum., Flexed 1331 10.58 0.02 
57 Elbow Circum., Flexed 1331 10.23 0.02 
58 Forearm Circum., Relaxed 255 9.16 0.04 
59 Forearm Circum., Flexed 1331 9.70 0.02 
60 V/rist Circumference 1331 5.79 0.01 
61 Upper Thigh Circumference 1331 22.41 0.05 
62 Knee Circumference 1331 13.71 0.02 
63 Calf Circumference 1331 13.82 0.03 
64 Ankle Circumference 1331 8.16 0.01 
3. ARMY MDMEN - 1977 (continued) 
Values in Inches 
Range 
3.D. 5E(SD) V(%) Ilin. Max. Total 
0.62 
2.15 
2.05 
2.53 
1.98 
2.72 
3.10 
2.51 
2.69 
2.86 
2.86 
0.01 
0.04 
0.04 
0.05 
0.04 
0.05 
0.14 
0.05 
0.12 
0.06 
0.13 
4.87 
5.44 
6.09 
7.28 
6.72 
9.73 
10.33 
6.67 
6.97 
4.72 
4.96 
10.8 
34.0 
28.3 
27.1 
24.6 
22.2 
23.7 
30.5 
32.2 
51.3 
49.4 
16.4 
55.1 
47.5 
50.6 
42.3 
46.3 
42.9 
53.0 
49.3 
73.3 
65.2 
5.6 
21.1 
19.2 
23.5 
17.7 
24.1 
19.2 
22.5 
17.1 
22.0 
15.8 
0.95 0.02 
1.02 0.05 
1.01 0.04 
0.90 0.02 
0.64 0.01 
0.59 0.03 
0.60 0.01 
0.27 0.01 
1.81 0.04 
0.89 0.02 
0.99 0.02 
0.Z.9 0.01 
6.43 11.9 
9.38 8.9 
9.91 8.0 
8.51 8.2 
6.26 8.5 
6.44 8.0 
6.19 8.0 
4.66 5.1 
8.08 17.0 
6.49 11.3 
7.16 11.0 
6.00 6.6 
20.2 8.3 
14.5 5.6 
13.5 5.5 
15.5 7.3 
13.0 4.5 
11.3 3.3 
13.0 5.0 
6.9 1.8 
31.5 14.5 
18.0 6.7 
18.7 7.7 
9.8 3.2 
Stature 
ratio 
.199 
.616 
.525 
.541 
.459 
.436 
.468 
.586 
.602 
.944 
.899 
.230 
.170 
.159 
.165 
.159 
.143 
.151 
.090 
.349 
.214 
.215 
.127 
TABLE 23. STATISTICAL VALUES FOR U 
No. Measurements 
SURFACE MEASUREMENTS 
65 Shoulder Length 
66 Interscye, Back 
67 Interscye, Front 
68 Back Curvature - Bust Level 
69 Back Curvature - '.'aist Level 
70 Back Curvature - Hip Level 
71 Waist Back Length 
72 Waist Front Length 
73 Neck to Bustpoint Length 
74 Axilla to Waist Length 
75 Sleeve Inseam Length 
76 Sleeve Outseam Length 
77 Crotch Length 
HEAD AND FACE MEASUREMENTS 
78 Head Circumference 
79 Sagittal Arc 
80 Bitragion-Coronal Arc 
81 Bitragion-Frontal Arc 
82 Bitragion-Menton Arc 
83 Bitragion-Submandibular Arc 
84 Head Length 
85 Glabella to back of head 
86 Sellion to back of head 
87 Pronasale to back of head 
N Mean • SE(M) 
1331 5.91 0.01 
1331 14.90 0.03 
1331 13.06 0.02 
1331 16.52 0.03 
1331 13.90 0.04 
1331 18.70 0.04 
1331 16.08 0.03 
1331 14.46 0.03 
1331 9.95 0.02 
1331 9.09 0.03 
1331 17.74 0.03 
1331 21.18 0.03 
1331 28.71 0.06 
1331 21.62 0.02 
216 13.24 0.04 
216 13.08 0.03 
216 11.18 0.03 
216 11.56 0.04 
216 10.43 0.04 
1331 7.37 0.01 
216 7.58 0.03 
216 7.94 0.03 
216 8.46 0.03 
3. ARMY '.JOMEM - 1977 (continued) 
Values in Inches 
Range Stature 
S.D. SE(SD) VU) Hin. Max. Total ratio 
0.42 
0.93 
0.69 
1.25 
1.37 
1.47 
1.04 
1.03 
0.82 
0.99 
1.03 
1.17 
2.15 
0.01 
0.02 
0.01 
0.02 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.04 
7.11 
6.24 
5.28 
7.57 
9.86 
7.86 
6.47 
7.12 
8.24 
10.89 
5.81 
5.52 
7.49 
4.6 
12.0 
11.2 
12.0 
10.7 
14.1 
13.3 
11.6 
7.5 
6.4 
14.4 
17.5 
20.7 
7.4 
18.8 
15.9 
24.6 
23.3 
27.0 
20.3 
18.8 
13.0 
13.8 
21.5 
25.4 
39.4 
2.8 
6.8 
4.7 
12.6 
12.6 
12.9 
7.0 
7.2 
5.5 
7.4 
7.1 
7.9 
8.7 
.092 
.232 
.204 
.257 
.217 
.291 
.251 
.225 
.155 
.142 
.276 
.330 
.447 
0.64 0.01 2.96 19.57 24.09 4.5 2 .337 
0.61 0.03 4.61 11.77 15.31 3.54 .206 
0.50 0.02 3.82 11.89 15.08 3.19 .204 
0.40 0.02 3.58 10.12 12.28 2.16 .174 
0.52 0.03 4.50 10.20 13.15 2.95 .180 
0.53 0.03 5.08 9.13 12.01 2.88 .163 
0.26 0.01 3.53 6.38 8.19 1.81 .115 
0.39 0.02 5.15 6.46 8.98 2.52 .118 
0.38 0.02 4.79 6.93 9.41 2.48 .124 H 
0.38 0.02 4.49 7.44 9.84 2.40 .132 CO 
TABLE 23. STATISTICAL VALUES FUR U 
No. Measurements N Mean SE(M) 
HEAD AND FACE MEASUREMENTS (co: ntinued) 
88 Subnasale to back of head 216 7.92 0.03 
89 Lip Protrusion to back of head 216 7.91 0.03 
90 Menton to back of head 216 7.67 0.03 
91 Ectocanthus to back of head 216 6.76 0.03 
92 Tragion to back of head 216 3.95 0.02 
93 Head Breadth 1331 5.75 • 0.01 
94 Bitragion Breadth 216 5.11 0.01 
95 Head Height (Tragion-t. of h.) 216 5.19 0.02 
96 Ectocanthus to top of head 216 4.78 0.02 
97 Glabella to top of head 216 3.32 0.02 
98 Sellion to top of head 216 3.96 0.03 
99 Pronasale to top of head 216 5.33 0.03 
100 Subnasale to top of head 216 5.83 0.03 
101 Stomion to top of head 216 6.63 0.03 
102 Menton to top of head 216 8.22 0.03 
103 Face Length (Menton-Sellion) 216 4.21 0.01 
104 Menton-C rinion 216 6.92 0.02 
105 Minimum Frontal Breadth 216 4.14 0.01 
106 Face Breadth (Bizygomatic) 216 5.20 0.01 
107 Biocular Breadth 216 3.79 0.01 
108 Interpupillary Breadth 216 2.29 0.01 
109 Nose Length (Subnas.-Sellion) 216 1.80 0.01 
110 Nose Breadth 216 1.34 0.01 
111 Mouth Breadth, Smiling 216 2.31 0.01 
S. AKMY VJOltEN - 1977 (continued) 
Values in Inches 
Range Stature 
S.D. qK(SD) V(JO) Min. Max. Total ratio 
0.39 
0.46 
0.43 
0.37 
0.36 
0.21 
0.21 
0.26 
0.32 
0.34 
0.37 
0.39 
0.37 
0.40 
0.40 
0.22 
0.33 
0.20 
0.21 
0.20 
0.17 
0.13 
0.18 
0.22 
0.02 
0.02 
0.02 
0.02 
0.02 
0.00 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
4.92 
5.82 
5.61 
5.47 
9.11 
3.65 
4.11 
5.01 
6.69 
10.24 
9.34 
7.32 
6.35 
6.03 
4.87 
5.23 
4.77 
4.83 
4.04 
5.28 
7.42 
7.22 
13.43 
9.. 52 
6.89 
6.89 
6.69 
5.83 
3.31 
5.12 
4.53 
4.41 
3.90 
2.52 
2.91 
4.33 
4.92 
5.67 
7.28 
3.74 
5.98 
, 3.62 
4.57 
3.23 
1.77 
1.46 
0.98 
1.77 
9.33 
9.53 
8.98 
8.23 
5.31 
6.50 
5.75 
6.14 
6.30 
5.00 
5.67 
7.09 
7.64 
8.58 
9.88 
4.84 
7.95 
4.80 
5.71 
4.33 
2.76 
2.20 
1.85 
2.99 
2.44 
2.64 
2.29 
2.40 
2.00 
1.38 
1.22 
1.73 
2.40 
2.48 
2.76 
2.76 
2.72 
2.91 
2.60 
1.10 
1.97 
1.18 
1.14 
1.10 
0.99 
0.74 
0.87 
1.22 
.123 
.123 
.120 
.105 
.062 
.090 
.080 
.081 
.074 
.052 
.062 
.083 
.091 
.103 
.128 
.066 
.108 
.065 
.081 
.059 
.036 
.028 
.021 
.036 
TABLE 23. STATISTICAL VALUES FOR U 
No. Measurements N Mean SE(M) 
HAND MEASUREMENTS 
1X2 Hand Length 1331 6.87 0.01 
113 Palm Length 1331 3.89 0.01 
114 Hand Breadth 1331 3.08 0.00 
115 Hand Circumference 1331 7.26 0.01 
FOOT MEASUREMENTS 
116 Foot Length 1331 9.57 0.01 
117 Instep Length 1331 7.03 0.01 
118 Foot Breadth 1331 3.49 0.01 
119 Heel Breadth 1331 2.40 0.00 
120 Ball of Foot Circumference 1331 8.90 0.01 
121 Instep Circumference 1331 9.24 0.01 
122 Heel-Ankle Circumference 1331 12.12 0.02 
123 Ankle Height 1331 4.27 0.01 
124 Sphyrion Height 1331 2.54 0.01 
SKINFOID THICKNESS MEASUREMENTS 
125 Subscapular Skinfold 255 0.55 0.02 
126 Triceps Skinfold 255 0.69 0.01 
127 Biceps Skinfold 255 0.33 0.01 
128 Suprailiac Skinfold 255 0.66 0.02 
Age (years) 1331 23.10 0.15 
S. ARMY XIEN - 1977 (continued) 
Values in Inches 
Range Stature 
S.D. SE(SD) V(^) Hin. Max. Total ratio 
0.35 
0.21 
0.15 
0.34 
0.01 
0.0C 
0.00 
0.01 
5.09 
5.40 
4.87 
4.68 
5.87 
3.23 
2.60 
6.22 
8.03 
4.57 
3.58 
8.35 
2.16 
1.34 
0.9« 
2.13 
.107 
.061 
.048 
.113 
0.49 
0.39 
0.20 
0.16 
0.45 
0.50 
0.57 
0.40 
0.21 
0.01 
0.01 
0.00 
0.00 
0.01 
0.01 
0.01 
0.01 
0.00 
5.12 
5.55 
5.73 
6.67 
5.06 
5.41 
4.70 
9.37 
8.27 
8.23 
5.91 
2.95 
1.97 
7.68 
7.91 
10.55 
3.15 
1.81 
11.73 
8.46 
4.25 
2.99 
10.71 
10.91 
14.21 
5.87 
3.31 
3.50 
2.55 
1.30 
1.02 
3.03 
3.00 
3.66 
2.72 
1.50 
.149 
.110 
.054 
.037 
.139 
.144 
.189 
.067 
.040 
0.24 0.01 43.64 0.24 1.38 1.14 
C.20 0.01 28.99 0.28 1.38 1.10 
0.15 0.01 45.45 0.08 0.87 0.79 
0.28 0.01 42.42 0.04 1.54 1.50 
5.40 0.13 23.38 17.0 60.0 43.0 
No, 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
TABLE 24. PSKCS' TILE VALUI::; FOR u. :>. ARJ:Y -.joi-ai: - 1977 
Measurements 1st 2nd 5th 10th 
Percentiles in 
Kedian 
25th 50th 
Inches 
75th 90th 95th 98th 99th 
Weight (pounds) 94.2 97.1 102.8 108.7 119.3 131.4 143.6 155.8 164.3 175.7 184.8 
STAGING MEASUREMENTS 
Stature 58.3 59.0 60.1 60.9 62.4 64.1 65.9 67.6 68.5 69.6 70.2 
Cervicale Height 50.0 50.3 51.2 52.1 53.7 55.3 56.7 58.0 59.0 60.4 61.8 
Shoulder (Acromiale) Height 47.4 48.0 48.8 49.5 50.9 52.5 54.2 55.7 56.6 57.5 58.1 
Axilla Height 43.6 44.2 45.0 45.7 47.0 48.5 50.0 51.4 52.3 53.1 53.6 
Suprasternale Height 47.5 47.9 48.6 49.3 50.7 52.2 53.7 55.0 55.9 57.0 58.0 
Bustpoint Height 41.8 42.2 43.0 43.8 45.0 46.5 48.1 49.5 50.3 51.2 51.8 
Substernale Height 40.7 41.0 41.7 42.4 43.5 44.8 46.1 47.3 48.1 49.2 50.0 
Elbow (Radiale) Height 36.6 36.9 37.4 37.9 39.0 . 40.3 41.7 42.9 43.6 44.4 44.9 
Knuckle Height (Keta. Ill) 24.4 24.8 25.4 26.0 26.9 27.9 29.0 30.0 30.5 31.0 31.3 
-'aist Height 35.3 35.9 36.7 37.4 38.5 39.8 41.2 42.6 43.4 44.4 45.0 
Crotch Height 26.3 26.7 27.4 27.9 28.8 30.0 31.2 32.4 33.0 33.8 34.2 
Hip (Trochanteric) Height 30.3 30.5 31.0 31.5 32.6 33.8 35.0 36.0 36.7 37.4 38.0 
Buttock Height 29.1 29.5 30.1 30.6 31.7 32.9 34.2 35.4 36.1 37.1 37.8 
Gluteal Furrow Height 25.8 26.2 26.7 27.2 28.1 29.1 30.2 31.2 3io9 32.7 33.3 
. TABLE 24. H;RCEI;TILS VALUiio 
No. Measurements 1st 2nd 5th 
STANDING MEASUREMENTS (continued) 
16 Kneecap (Patella) Height 16.6 16.8 17.2 
17 Tibiale Height 15.2 15.4 15.7 
18 Calf Height 10.9 11.1 11.4 
19 Acromion-Radiale Length 10.7 10.8 11.1 
20 Radiale-Sytlion Length 8.4 8.5 8.7 
SITTING MEASURE: EI:TS 
21 Sitting Height 30.0 30.5 31.1 
22 Eye Height, Sitting 25.7 26.1 26.6 
23 Shoulder-Elbow Length 11.7 11.9 12.1 
24 Elbow-Grip Length 11.2 11.4 11.6 
25 Elbow-Fingertip Length 15.2 15.4 15.7 
26 Elbow Rest Height 5.8 6.0 6.3 
27 Thigh Clearance Height 4.9 5.0 5.2 
Ft'K U. 3. AiillY ~ 1777 (continued) 
Percentiles in Inches 
Median 
10th 25th 50th 75th 90th 95th 98th 
17.6 
16.1 
11.7 
11.3 
8.9 
31.7 
27.2 
1<£ . 4 
11.9 
16.0 
6.7 
18.1 
16.7 
12.2 
1.1.7 
9.2 
32.6 
28.1 
12.7 
12.2 
16.5 
7.4 
18.8 
17.3 
12.8 
12.2 
9.6 
33.5 
29.0 
13.2 
12.6 
17.1 
8.2 
6 .1  
19.6 
18.0 
13.4 
12.6 
10.0 
34.5 
29.9 
13.7 
13.1 
3 7.7 
B.9 
6.4 
20.3 
18.6 
14.0 
12.9 
10.4 
35.3 
30.7 
14.1 
13.6 
18.3 
9.5 
6.7 
20.7 
19.0 
14.4 
13.2 
10.6 
35.8 
31.2 
14.4 
13.9 
18.7 
9.9 
6.9 
21.1 
19.5 
14.8 
13.5 
10.9 
36.2 
31.7 
14.7 
14.3 
19.1 
10.3 
7.2 
Range 
99th (lst-99th) 
21.3 4.7 
19.9 4.7 
15.1 4.2 
13.8 3.1 
11.0 2.6 
36.5 6.5 
32.1 6.4 
14.8 3.1 
14.5 3.3 
19.4 4.2 
10.6 4.8 
TABUS 24. p.-ac i 1 I I-iill J i V J it 
No. Measurements 1st 2nd 5th 
SITTING I-SASUiaCSIvTS (continued) 
28 Knee Height, Sitting 17.9 18.1 18.5 
29 Popliteal Height, Sitting 14.3 14.6 15.0 
30 Buttock-Knee Length 20.1 20.4 20.9 
DEPTH AID BREADTH MLASUIdvOvn . .J 
31 Bust Depth 7.3 7.5 7.7 
32 Waist Depth 5.7 5.8 6.0 
33 Abdom. lixt. Depth, Sitting 6.9 7.0 7.3 
34 Chest Breadth 9.6 9.8 10.0 
35 "..'aist Breadth 8.3 8.5 8.7 
36 dispir.oua breadth 7.2 7.5 n c i ./ 
37 Hip Breadth, Standing 11.9 12.1 12.4 
33 Biacroinial Breadth 12.7 12.8 13.0 
39 Shoulder (Birielt.) Breadth 14.7 14.8 15.1 
'Oil li. 3. Ai'l-'.Y 'Kl jl! - 1977 (continued) 
Percentiles in Inches 
i ledian 
10th 25th 50th 73th 90th 95th 98th 
18.fi 
15.3 
21.3 
8.G 
6.2 
7.5 
1C.2 
9.0 
8.2 
12.7 
13.2 
J 5.4 
IV. 4 
15.8 
21.9 
8.4 
6.6 
7.9 
1C.6 
9.4 
8.6 
D.3 
13.6 
3 5.9 
20.0 
16.4 
22.7 
9.0 
7.1 
8.5 
11.1 
1C.0 
9.1 
13.9 
14.1 
16.5 
20.8 
17.0 
23.6 
9.6 
7.6 
9.1 
j 1 o 6 
10.6 
9.7 
14.5 
14.5 
17.1 
21.4 
17.6 
24.4 
10.2 
8.3 
10.0 
12.0 
11.3 
10.4 
• 
r
' 
14.9 
17.6 
21.8 
18.0 
24.9 
10.6 
8.8 
10.6 
12.4 
11.8 
10.8 
15.6 
15.1 
18.0 
22.3 
18.4 
25.4 
11.1 
9.4 
11.5 
12.8 
12.5 
11.3 
16.1 
15.4 
18.4 
Range 
99th (1st-99th) 
22.6 4.7 
18.6 4.3 
25.7 5.6 
11.4 4.1 
9.9 4.2 
12.3 5.4 
13.1 3.5 
13.0 4.7 
11.7 4.5 
16.5 4.6 
15.6 2.9 
18.7 4.0 £ 
TABLE 24. PERCENTILE V,\LUS3 FOR U. 3. ARMY IJOIIEN - 1977 (continued) 
No. Measurements 1st 
Percentiles in Inches 
Median Range 
2nd 5th 10th 25th 50th 75th 90th 95th 98th 99th (lst-99th) 
BREADTH MEASUREMENTS (continued) 
40 Abdom. Ext. Breadth, Sitting 9.4 
41 Thigh-to-Thigh Breadth, Sit. 12.5 
CIRCUMFERENCES 
42 Neck Circumference 11.4 
43 Shoulder Circumference 35.2 
44 Chest Circum. at Scye 29.6 
45 Bust Circumference 30.0 
46 Chest Circum. below Bust 26.0 
47 Waist Circum. (Natural) 23.2 
48 VJaist Circum. (Omphalion) 24.6 
49 Hip (Buttock) Circumference 32.1 
50 Hip (Buttock) Circum., Sit. 33.5 
51 Vert. Trunk Circum., Stand. 53.7 
52 Vert. Trunk Circum., Sitting 51.9 
9.7 10.1 10.4 11.0 11.7 12.5 13.4 13.9 14.5 14.9 
12.6 13.0 13.4 14.2 15.0 15.9 16.7 17.3 18.0 18.5 
11.6 
35.5 
29.9 
30.2 
26.1 
23.6 
25.1 
32.7 
33.9 
54.7 
52.2 
11.8 
36.2 
30.5 
30.8 
26.5 
24.3 
25.8 
33.7 
34.5 
56.0 
53.1 
12.0 
36.8 
31.1 
31.6 
27.0 
24.9 
26.4 
34.5 
35.3 
57.0 
12.3 
38.1 
32.3 
33.0 
28.1 
26.1 
27.7 
35.9 
36.7 
58.7 
12.7 
39.4 
33.6 
34.6 
29.3 
27.6 
29.6 
37.5 
38.5 
60.5 
54.0 55.6 57.6 
13.1 13.5 13.8 14.1 14.3 
40.9 42.2 43.1 44.2 45.0 
34.9 36.2 37.1 38.3 39.2 
36.2 37.9 39.0 40.5 41.7 
30.6 31.9 32.8 34.1 35.1 
29.4 31.4 32.9 34.8 36.4 
31.9 34.3 35.8 37.5 38.6 
39.1 40.7 41.8 43.1 44.2 
40.3 42.1 43.2 44.6 45.6 
62.4 64.2 65.4 66.7 67.6 
59.6 61.4 62.5 63.7 64.6 
5.5 
6.0 
2.9 
9.8 
9.6 
11.7 
9.1 
13.2 
14.0 
12.1 
12.1 
13.9 
12.7 
l—1 
o 
No, 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
TABLE 24. PERCENTILE VALUES FOR U. 3. ,ULMY VJOHEN - 1977 (continued) 
Measurements 
LIMB CIRCUMFERENCES 
Scye Circumference 
Axillary Arm Circumference 
Biceps Circum., Relaxed 
Biceps Circum., Flexed 
Elbow Circum., Flexed 
Forearm Circum., Relaxed 
Forearm Circum., Flexed 
Wrist Circumference 
Percentiles in Inches 
Median Range 
1st 2nd 5th 10th 25th 50th 75th 90th 95th 98th 99th (lst-99th) 
12.8 13.0 13.3 13.6 14.1 14.7 15.3 16.0 16.4 17.0 17.4 4.6 
8.9 9.1 9.3 9.6 10.2 10.8 11.5 12.2 12.7 13.3 13.7 4.8 
8.3 8.4 8.5 8.8 9.5 10.2 10.8 11.3 11.9 12.9 13.2 4.9 
8.6 8.8 9.1 9.4 10.0 10.6 11.1 11.7 12.1 12.6 13.0 4.4 
8.8 9.0 9.2 9.4 9.8 10.2 10.6 11.0 11.3 11.7 11.9 3.1 
8.1 8.1 8.3 8.4 8.7 9.1 9.6 10.0 10.2 10.5 10.6 2.5 
8.3 8.5 8.7 8.9 9.3 9.7 10.1 10.5 10.7 11.0 11.1 2.8 
5.2 5.3 5.4 5.4 5.6 5.8 6.0 6.1 6.2 6.3 6.4 1.2 
Upper Thigh Circumference 18.3 18.7 19.4 20.1 21.2 22.4 23.6 24.6 25.4 26.4 27.2 8.9 
Knee Circumference 11.9 12,0 12.3 12.6 13.1 13.7 14.3 14.8 15.2 15.7 16.1 4.2 
Calf Circumference 11.7 11.9 12.2 12.5 13.1 13.8 14.5 15.1 15.4 15.9 16.3 4.6 
Ankle Circumference 7.0 7.2 7.4 7.5 7.8 8.2 8.5 8.8 9.0 9.2 9.4 2.4 
TABLE 24. PERCENTILE VALUES FOR U. 8. ARMY WOMEN - 1977 (continued) 
No. Measurements 1st 2nd 
Percentiles in Inches 
Median • Range 
5th 10th 25th 50th 75th 90th 95th 98th 99th (lst-99th) 
SURFACE MEASUREMENTS 
65 Shoulder Length 4.9 5.0 5.2 5.4 5.6 5.9 6.2 6.4 6.6 6.8 7.0 2.1 
66 Interscye, Back 12.8 13.0 13.4 13.7 14.3 U.9 15.5 16.1 16.4 16.8 17.2 4.4 
67 Interscye, Front 11.6 11.7 12.0 12.2 12.6 13.0 13.5 14.0 14.2 14.6 14.8 3.2 
68 Back Curvature - Bust Level 13.9 14.2 14.6 15.0 15.7 16.5 17.3 18.1 18.6 19.4 19.9 6.0 
69 Back Curvature - V/aist Level 11.4 11.7 12.0 12.4 13.0 13.7 14.6 15.6 16.4 17.4 18.2 6.8 
70 Back Curvature - Hip Level 15.6 15.9 16.5 16.9 17.7 18.6 19.6 20.6 21.2 22.0 22.6 7.0 
71 Waist Back Length 13.9 14.1 U.4 14.8 15.4 16.0 16.8 17.4 17.9 18.4 18.7 4.8 
72 Waist Front Length 12.4 12.6 12.9 13.2 13.7 14.4 15.1 15.8 16.3 16.9 17.4 5.0 
73 Neck to Bustpoint Length 8.3 8.4 8.6 8.9 9.4 9.9 10.5 11.0 11.3 11.7 12.0 3.7 
74 Axilla to V/aist Length 7.1 7.3 7.6 7.9 8.4 9.0 9.7 1C.4 10.8 11.5 12.1 5.0 
75 Sleeve Inseam Length 15.5 15.8 16.1 16.4 17.0 17.7 18.4 19.1 19.5 20.0 20.3 4.8 
76 Sleeve Outseam Length 18.6 18.9 19.4 19.7 20.4 21.1 22.0 22.8 23.2 23.6 23.9 5.3 
77 Crotch Length 22.9 23.8 25.1 26.0 27.4 2 8.8 30.1 31.3 32.1 33.0 33.6 10.7 
PO 
TABLE 24. PERCENTILE VALUES FOR U. J. APJ-IY '.JOIEI - 1977 (continued) 
No. Measurements 
HEAD AND FACE .'EASUREIS^.'TS 
78 Head Circumference 
79 Sagittal Arc 
80 Bitragion-Coronal Arc 
81 Bitragion-Frontal Arc 
82 Bitragion-Menton Arc 
83 Bitragion-Submandibular Arc 
84 Head Length 
85 Glabella to back of head 
86 Sellion to back of head 
87 Pronasale to back of head 
88 Subnasale to back of head 
89 Lip Protrusi.on to b. of h. 
90 Menton to back of head 
91 Ectocanthus to back of head 
92 Tragion to back of head 
1st 2nd 5th 10th 
20.22 20.37 20.61 20.82 
12.05 12.20 12.26 12.46 
12.01 12.13 12.31 12.47 
10.28 10.35 10.50 10.65 
10.35 10.51 10.74 10.92 
9.25 9.41 9.63 9.79 
6.72 6.81 6.93 7.03 
6.73 6.89 7.03 7.14 
7.13 7.24 7.41 7.52 
7.64 7.76 7.90 8.02 
7.09 7.20 7.34 7.45 
7.09 7.17 7.27 7.39 
6.77 6.85 7.02 7.15 
6.02 6.10 6.22 6.33 
3.39 3.39 3.47 3.55 
Percentiles in Inches 
25th 
Median. 
50th 75th 90th 
21.18 21.60 22.03 22.45 
12.78 13.24 13.64 14.00 
12.74 13.06 13.40 13.72 
10.90 11.18 11.44 11.69 
11.22 11.54 11.89 12.23 
10.05 10.39 10.78 11.16 
7.19 7.36 7.54 7.70 
7.32 7.53 7.79 8.09 
7.68 7.88 8.14 8.44 
8.21 8.43 8.69 8.96 
7.64 7.87 8.14 8.43 
7.60 7.86 8.17 8.51 
7.37 7.63 7.94 8.24 
6.51 6.72 6.96 7.22 
3.70 3.91 4.16 4.42 
Range 
95th 98th 99th (lst-99th) 
22.73 23.07 23.33 3.11 
14.20 14.61 15.04 2.99 
13.93 14.17 14.33 2.32 
11.85 12.05 12.20 1.92 
12.45 12.72 12.87 2.52 
11.37 11.54 11.61 2.36 
7.80 7.91 7.98 1.26 
8.29 8.54 8.74 2.01 
8.65 8.90 9.06 1.93 
9.15 9.37 9.53 1.89 
8.63 8.86 9.02 1.93 
8.75 9.06 9.33 2.24 
8.44 8.66 8.82 2.05 
7.42 7.68 7.87 1.85 
4.61 4.8ft 5.08 1.69 
TABLE 24. PERCENTILE VALUES FOR U. 3. ARI'IY VJUIEIJ - 1977 (continued) 
No. Measurements 
Percentiles in Inches 
Median 
1st 2nd 5th 10th 25th 50th 75th 90th 95th 98th 
HEAD Arm FACE IEASU3ENEHTS (continued) 
93 Head Breadth 5.28 5.34 5.42 5.49 5.61 5.741 5.89 6.03 6.12 6.24 
94 Bitragion Breadth 4.57 4.65 4.76 4.84 4.97 5.11 5.25 5.38 5.45 5.55 
Range 
99th (lst-99th) 
6.32 
5.59 
1.04 
1.02 
95 Head Height (Trag.-t. of h.) 4.65 4.68 4.77 4.86 5.02 5.19 5.37 5.52 5.62 5.75 5.83 1.18 
96 Ectocanthus to top of head 4.02 4.13 4.27 4.38 4.57 4.78 4.98 5.17 5.26 5.35 5.39 1.37 
97 Glabella to top of head 2.64 2.68 2.79 2.90 3.09 3.31 3.54 3.75 3.88 4.06 4.17 1.53 
98 Sellion to top of head 3.15 3.23 3.37 3.49 3.72 3.97 4.20 4.41 4.52 4.65 4.76 1.61 
99 Pronasale to top of head 4.49 4.57 4.70 4.83 5.07 5.34 5.60 5.83 5.96 6.10 6.18 1.69 
100 Subnasale to top of head 4.96 5.08 5.25 5.38 5.58 5.81 6.06 6.30 6.44 6.57 6.65 1.69 
101 Stomion to top of head 5.79 5.87 5.99 6.12 6.36 6.62 6.88 7.10 7.24 7.40 7.52 1.73 
102 Menton to top of head 7.36 7.44 7.59 7.72 7.94 8.21 8.48 8.74 8.89 9.06 9.17 1.81 
103 Face Length (Kenton-oellion) 3.74 3.82 3.89 3.95 •-
—.
 
•
 
o
 
4.18 4.36 4.53 4.63 4.72 4.76 1.02 
104 Menton-C rinion 6.18 6.26 6.38 6.50 6.70 6.92 7.14 7.34 7.46 7.60 7.68 1.50 
TABLE 24. PERCENTILE VALUES FOR U. 
No. Measurements 1st 2nd 5th 10th 
HEM) AND FACE MEASUREI-EKTS ( continued) 
105 Minimum Frontal Breadth 3.7* 3.78 3.82 3.88 
106 Face Breadth (Bizygomatic) 4.68 4.72 4.83 4.92 
107 Biocular Breadth 3.35 3.43 3.47 3.53 
108 Interpupillary Breadth 1.93 1.93 2.00 3.06 
109 Nose Length (Subnas.-Sell.) 1.50 1.54 1.61 1.65 
110 Nose Breadth 1.02 1.06 1.13 1.16 
111 Mouth Breadth, Smiling 1.85 1.89 1.95 2.03 
HAND MEASUREMENTS 
112 Hand Length 6.10 6.19 6.32 6.43 
113 Palm Length 3.45 3.49 3.56 3.63 
114 Hand Breadth 2.74 2.77 2.83 2.88 
115 Hand Circumference 6.51 6.59 6.71 6.83 
J. AliKY VJ3IH2N - 1977 (continued) 
Percentiles in Inches 
Median 
25th 50th 75th 
Range 
99th (lst-99th) 
4.00 
5.07 
3.65 
2.17 
1.72 
1.21 
2.16 
6.62 
3.75 
2.97 
7.02 
4.14 
5.21 
3.78 
2.29 
1.80 
1.30 
2.31 
6.84 
3.88 
3.08 
7.26 
4.27 
5.34 
3.92 
2.41 
1.89 
1.42 
2.47 
7.10 
4.03 
3.18 
7.49 
90th 
4.40 
5.45 
4.05 
2.51 
1.98 
1.63 
2.60 
7.35 
4.16 
3.28 
7.70 
22th 
4.47 
5.53 
4.12 
2.57 
2.03 
1.70 
2.67 
7.50 
4.24 
3.33 
7.82 
98th 
4.57 
5.63 
4.21 
2.64 
2.09 
1.77 
2.76 
7.65 
4.33 
3.39 
7.95 
4.65 
5.75 
4.25 
2.72 
2.09 
1.81 
2.80 
7.74 
4.40 
3.43 
8.02 
0.91 
1.07 
0.90 
0.79 
0.59 
0.79 
0.95 
1.64 
0.95 
0.69 
1.51 
H 
Ul 
TABLE 2Zf. PERCENTILE VALUES FOR 1J• 3. ARMY — 1977 (continued) 
Percentiles in Inches 
Iledian Ilange 
No. Measurements 1st 2nd S£h 10th 25th 75th 90th 9£bh 98th 99th (1st-99th) 
FOOT MEASUREMENTS 
116 Foot Length 8.50 8.62 8.80 8.96 9.23 9.55 9.89 10.22 10.42 10.65 10.81 2.31 
117 Instep Length 6.17 6.27 6.41 6.54 6.76 7.02 7.28 7.54 7.70 7.89 8.02 1.85 
118 Foot Breadth 3.04 3.09 3.17 3.24 3.35 3.49 3.62 3.75 3.83 3.93 4.00 0.96 
119 Heel Breadth 2.05 2.09 2.15 2.20 2.28 2.38 2.50 2.61 2.69 2.77 2.82 0.77 
120 Ball of Foot Circumference 7.93 8.01 8.17 8.32 8.59 8.89 9.19 9.47 9.65 9.89 10.07 2.14 
121 Instep Circumference 8.20 8.30 8.46 8.62 8.90 9.22 9.56 9.90 10.11 10.36 10.54 2.34 
122 Heel-Ankle Circumference 10.89 11.02 11.21 11.40 11.73 12.10 12.49 12.87 13.11 13.40 13.61 2.72 
123 Ankle Height 3.42 3.49 3.63 3.77 4.00 4.26 4.52 4.77 4.95 5.19 5.38 1.96 
124 Sphyrion Height 2.04 2.09 2.18 2.27 2.40 2.55 2.69 2.81 2.89 2.98 3.05 1.01 
SKUJFOID THICKNESS MEASUREMENTS 
22 5 Subscapular Skinfold 0.27 0.30 0.39 0.50 0.66 0.97 1.07 
126 Triceps Skinfold 0.37 0.44 0.56 0.70 0.82 0.93 1.02 
127 3iceps Skinfold 0.12 0.15 0.23 0.31 0.43 0.52 0.59 
/ 
128 Suprailiac Skinfold 0.28 0.34 0.46 0.64 0.84 1.06 1.19 
Age (years) 17.2 . 17.4 17.7 18.0 19.1 22.0 25.1 29.3 33.6 40.0 45.7 
1 
28.5 : 
' 
Iiean < 'ige - 23 .10 years Number of women - 1331 
H 
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c. U. S. Army Women — 1946 and 1977 
A total of 8,864 U. S. Army women were measured in 1946 at the end of World 
War II. The number of women in this series subsequently was reduced to 8,100 as the 
result of reprocessing and editing the data. For comparison, 1,331 Army women were 
measured in 1977, 31 years later. While the 1946 women represented the World War II 
Army, the 1977 women were drawn from a peace-time volunteer Army. Both series of 
women included WAC enlisted and officer personnel, as well & U. S. Army nurses. 
Statistical and percentile values for selected body measurements of the 1946 and 
1977 Army women are presented in Tables 33a and 33b, respectively, in centimeters, 
and in Tables 34a and 34b,respectively, in inches. Comparisons of other body 
measurements of Army women may be made from the anthropometric data presented 
in the tables given in a previous section of this report. 
The Army women measured in 1977 were over four years younger on the average 
than the women measured in 1946. The 1977 women were 0.34 kg (0.75 lb) heavier 
and 0.82 cm (0.32 in) taller on the average than the 1946 women. Crotch height was 
3.54 cm (1.40 in) greater for the 1977 women, and sitting height was 1.42 cm (0.55 in) 
higher than for the 1946 women. The 1977 women were 0.70 cm (0.27 in) smaller 
in bust circumference, but in waist circumference they were 4.01 cm (1.58 in) larger, 
and in hip circumference they were 0.43 cm (0.17 in) larger on the average than the 
1946 women. 
Some slight changes in body size between 1946 and 1977 Army women also are 
indicated in the percentile values for body measurements. At the 95th percentile level, 
weight was 2.0 kg (4.3 lb) less for the 1977 women, while stature was 1.9 cm (0.7 in) 
greater than for the 1946 women. The 95th percentile value for crotch height was 4.3 cm 
(1.7 in) greater for the 1977 women, and sitting height was 1.9 cm (0.8 in) higher. At 
the 95th percentile level for body girths, bust circumference was 4.3 cm (1.6 in) smaller, 
waist circumference was 4.5 cm (1.8 in) larger, and hip circumference was 1.2 cm (0.4 in) 
smaller for the 1977 women. 
In summary, the mean (or average} values for the body measurements of 1977 Army 
women showed very slight increases in weight, stature, and in hip circumference, but a 
slight decrease in bust circumference and an increase in waist circumference of four 
centimeters or about VA inches. The 95th percentile values indicated decreases in weight, 
bust and hip circumferences, but increases in stature and waist circumference. The changes 
in body size between U. S. Army women measured in 1946 and 1977 are primarily changes 
in bc dy proportions, with waist circumference showing the largest increase in size. 
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d. U. S. Army Men (Basic Trainees) — 1966 
The 1966 anthropometric survey of U. S. Army men included the measurement of 
2,639 basic trainees. Seventy body measurements were taken on each man. The basic 
trainees of 1966 included both draftees and Regular Army enlistees. Since they were 
just beginning their Army training, they were a young group of men with less than one 
month of service. The anthropometric data for basic trainees were presented in the 
technical report on the 1966 Army survey.8 
e. U. S. Army Women — 1977 
An anthropometric survey of U. S. Army women was conducted between November, 
1976 and February, 1977, with women measured at Fort Sam Houston, Texas; Fort 
McClellan, Alabama; Walter Reed Medical Center, Washington, D. C.; and Fort Jackson, 
South Carolina. Anthropometric data for 69 basic body measurements were obtained 
on a sample of 1,331 women. An additional 28 body measurements were taken on 255 
women, and 31 head and face measurements were made on 216 women. In addition 
to the conventional anthropometry, 14 workspace measurements were taken on 300 
women, and 9 static muscle strength measurements were made on 349 women. The 1,331 
women measured included 116 officers, 228 Army nurses, and 987 enlisted women. The 
1977 survey of women resulted in the first updating of body size information on Army 
women since the Quartermaster survey of 1946. The results of the anthropometric survey 
were published in 1977 in a series of three reports by various authors.9'10'11 
8 See reference 7. 
9Laubach, L. L., J. T. McConville, E. Churchill and R. M. White. Anthropometry of 
women of the U. S. Army-1977; Report No. 1 — Methodology and survey plan. Technical 
Report NATICK/TR—77/021, U. S. Army Natick Research and Development Command, 
Natick, Mass., 1977. (AD A043 715) 
1 "Churchill, E., T. Churchill, J. T. McConville and R. M. White. Anthropometry of women 
of the U. S. Army—1977; Report No. 2 — The basic univariate statistics. Technical Report 
NATICK/TR—77/024, U. S. Army Natick Research and Development Command, Natick, 
Mass., 1977. (AD A044 806) 
1 'Churchill, T., E. Churchill, J. T. McConville and R. M. White. Anthropometry of women 
of the U. S. Army—1977; Report No. 3 — Bivariate frequency tables. Technical Report 
NATICK/TR—77/028, U. S. Army Natick Research and Development Command, Natick, 
Mass., 1977. (AD A046 692) 
